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Executive Summary

This Technical Memorandum has been prepared for the purpose of: (1) updating the soil cleanup levels
for the Waukegan Manufactured Gas and Coke Plant (WM G&CP) Site (Site); and (2) evaluating
additional soil management options protective of mixed use redevelopnient that could include future

residential land use at the Site.

The updated soil cleanup levels are summarized in Table 1. Two cleanup levels changed as a result of the
evaluations presented in this memorandum: the naphthalene cleanup level was lowered from

43,556 mg/kg to 2,240 mg/kg and the arsenic cleanup level was lowered from 940 mg/kg to 639 mg/kg.
All other cleanup levels are unchanged, and in fact were found to be more protective than previously

estimated.

The analysis presented in this memorandum, using current risk factors, shows that the revised ROD
cleanup levels incorporated herein, when combined with reasonable soil management options, are
protective for residential development as part of a mixed use redevelopment of the site. The soil
management options include: (1) reliable, effective vapor intrusion controls as part of building
construction standards; (2) the placement of at least 3 feet of clean fill on top of areas of the Site where
the redevelopment does not include buildings or other direct exposure barriers; and (3) adherence to the

provisions of the Soil Management Plan including groundwater use prohibitions and management of

excavated soil.

P:\13\49\015\Risk Update\USEPA Submittal\comment response\Tech Memo revision 12 5.doc



To: CAGETP Goup

From: =2y Cetye Jim _a-;se™ To.- 5tweca anS.L e Su van

Subject: Recsee SciCear.s ceves

Jate: Zecarmber 5 20C3

Project *349-215 LSL 206 Page 2

1.0 Introduction

This Technical Memorandum has been prepared to' (1) update the soil cleanup levels for the Site: and

121 provide the nsk analvacal basis to evaluate altermative furure mixed use redevelopment opaons for the
Site. inciuding residennal land use  This Techmcal Memorandum is based on the Rzcord of Decision
ROD: soul cleanup level development presented in the Feasibility Study (FS) for the Site (Barr. 1998).
The Cuty of Waukegan acquired the WMG&CP property afier issuance of the ROD The City has
indicared a desire to be able to pursue mixed use redevelopment of the property. Based an discussions
with the Citv, the future mixed use redevelopment scenanos considered herein assume that 8 munimum of
3 feet of ¢clean fill will be placed on top of areas of the Site where no buildings or other direct soul
exposure barmiers are constructed and where residual impacts mayv remain after complenon of the sotl
remedial achon, and that residenaal constucuon standards will include vapor mtrusion contrel systems of

a mmumum 9§ percent contrel efficiency.

The revised soul cleanup levels azcount for adjustments 1n toxicity information and risk calculanon
procedures since the ime of preparanon of the FS. These adjustments are primarily related to the
availability of an inhalation texizity value for naphthalene. and a noncarcinogenic reference value for
arsem: but other adjustments are also made. including an updated cancer slope factor for polychlorinated
biphenyls (PCBs) and updated toxazity values for naphthalene and dibenzofuran This Technical
Memorandum evaluates naphthalene and benzene volatlizanon from the soil and groundwater. for both
indoor and outdoor exposure scenanes. The methodology used in this update is based on state-of-the art
science, pelicy and procedures dafined 1n the United States Environmental Protecuon Agency (U.S. EPA)

exposure and nisk assessment guidelines and recommer.dations of expen Federal panels.

This Technical Memorandum summanzes the overall approach 1o developing target soil concentrations
and presents the updated cleanup level evaluanon for commercial indusmal land use. This Technical
Memorandom also evaluates additonal soil management options 10 support potental mixed
redevelopment involving residennal as well as commercial. recreational. and other compatible land uses.
The Site owner or future developers will be able 10 use that evaluation as a basis to define development
opacns that will preclude unaccepiable nsk exposure and to define the required administranive steps to

obaain approval for alternanve site redevelopment options.
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2.0 Target Soil Concentration Development Approach

Target Soil Concentrations (TSCs) were developed using models identical to those used in standard U.S.
EPA risk assessments. However, with the TSC approach, an acceptable level of risk was predetermined,
and the corresponding acceptable target concentrations of the chemicals of concern (COCs) were
calculated for site-specific exposure scenarios. The risk levels presented are representative high exposure
(RHE) scenarios. These were the basis for the ROD soil cleanup levels. The risk levels are set at an excess
cancer risk of 10°® for carcinogens for commercial/industrial and construction/utility scenarios, 10 for

carcinogens for the recreational-child scenario, and a hazard Index (HI) of 1 for noncarcinogens.

The overall approach used in the development of risk-based cleanup goals consisted of the following

steps:
1. Definition of future site use
2. Selection of COCs
3. Definition of exposure conditions
4. Toxicity assessment
5. Development of target concentrations for soil cleanup

The calculated TSCs for each exposure scenario are summarized in Table 2,

2.1 Guidance Documents ‘
The TSCs for protection of human health were derived through use of standard risk equations and default
assumptions or a combination of default and site-specific assumptions as presented in the following U.S.

EPA guidance documents:

®  Risk Assessment Guidance for Superfund: Volume I - Human Health Evaluation Manual Part A,
1989

o Risk Assessment Guidance for Superfund: Volume I - Human Health Evaluation Manual Part B,
Development of Risk-Based Preliminary Remediation Goals, 1991

e Soil Screening Guidance: Technical Background Document, 1996

o  FExposure Factors Handbook, 1989, 1997

e Dermal Exposure Assessment: Principles and Applications, 1992

o Soil Screening Guidance for Chemicals, Calculation Tools, 2003

o User’s Guide for Evaluating Subsurface Vapor Intrusion into Buildings, 2003
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3.0 ROD Remedy Land Uses

Thus sezaon updates the soil cleanup standards that were selected in the ROD. and were onginally
calculated 1n Appendix 3-B of the FS FS Appendix 3-B is reproduced in Appendix A of this
Memorandum for convenient reference For those scenanos used 1o calculate ROD soil cleanup levels, the
exposure assumptions for the onginal exposure scenarios are unchanged: the only adjustments are for
updated wxacity information. For those scenarios that were not available from Appendix 3-B of the FS,
new site-specific exposure assumpuons are developed consistent with those used for the ROD soil
zieanup iavels Indoor vapor ithalanon and recreational scenanos have also been added. for which new

exposure assumptions were added

3.1 COCs
The ROD selected the pnmany COCs i soul for the site: carcinogenic polynuclear aromanc hydrocarbons

izPAHs). arsenic, dibenzofuran. 4-methyIphenol. and naphthalene. The TSC calculanons also consider
the COCs 1dentified in the Human Health Risk Assessment (HHRA. U.S. EPA, 199%3a) completed for this
site. PCBs and benzene.

3.2 Exposure Conditions

TSCs are developed based on the extent 1o which an individual would be likely to come into contact with
the COCs detected in souls i1 ¢ . the potennal for expesure). The exposure assumptions used to develop
TSCs for the site were formulated through consideration of the site future land use. potenual human
receplors, potentally complete e xposure pathways. and exposure routes.

Corsiderable judgment 1s involved 1n the development of exposure conditions. In developing the TSCs,
conditions representing a high level of exposure to COCs at the redeveloped site were selected.
designated “representanve hugh exposure” (RHE). The significant distinctions berween RHE exposure
condinons and commonly used exposure condinons for development of preliminary remediaton goals
-PRCs. 2re highlighted in the foliowing paragraphs. Each of these exposure scenarios mncludes a

combimancn of default U'S ZPA values for risk assessment as well as site-specific values.
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3.3 Exposure Pathways
An exposure pathway consists of a contaminated source (e.g., soil), a point of potential contact for
humans with the contaminated source, and an exposure route (e.g., ingestion of contaminated soil). The

following paragraphs describe applicable pathways and site-specific conditions.

Soil Pathway. Based on commercial/industrial future land use, the potential for direct human contact with
site soils was assumed to be a viable exposure pathway. It was assumed that the potential human

receptors may ingest or come in contact with soils as a result of the following activities:

1. Exposure of construction/utility workers to surface and subsurface (upper 5 feet) soils.
2. Occupational exposure to surface soils at the redeveloped site during normal

commercial/industrial land-use activities.

The ROD remedy provides for removal of soil with a 1 x 10°° or higher excess cancer risk or HI greater
than 1. Soil with an excess cancer risk between 1 x 10 and 1 x 10 is to be covered with a 6-inch soil

cover, buildings, parking surfaces, or other direct-contact barriers.

The ROD remedy is also consistent with recreational land use for the site. For recreational land use, it is
assumed that 6 inches of soil cover would be placed over the entire site. Consequently, recreational users
are not subject to direct contact exposures, but the vapor inhalation pathway must still be considered.

Table 3 is a summary of the soil cover program according to land use.

Air Pathway — Contaminants in surface soils could be released to the ambient air through volatilization
and wind-driven erosion or mechanical suspension. Contaminants in subsurface vadose zone soils could
be released to the ambient air through volatilization. The significance of the ambient air inhalation
pathway depends on site conditions such as the human behavior patterns, the physical and chemical
characteristics of the contaminants, the degree of soil disturbance, the soil chemical concentrations,
meteorological conditions, soil moisture, and related soil properties. Reference concentrations for chronic
exposure to naphthalene vapors have become available since the time the FS was in preparation.
Consequently, this Technical Memorandum includes evaluation of the air pathway in developing the
TSCs for the construction/utility, the commercial/industrial scenarios, and the recreational-child scenario.
The commercial/industrial evaluation also considers volatilization of naphthalene and benzene from the

soil or groundwater to indoor air space.
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3.4 Exposure Routes

An exposure route is how a partucular COC connects 10 a receptor. In the development of TSCs. it was
assumed that construcoon vtlity and commercial industmial workers could be exposed to COCs in soll by
we prurary exposure routes incidental sod ingeston. and inhalation of particulates and volatiles
released from souls. While expesure through dermal contact is also possible. this exposure route was not
quanntanvely evaluated due 1o the lack of dermal toxicity values. The absorpton of chemicals from soil
depends on chemical-specific factors as well as the characteristics of the soil. For chemicals exhibiing
percentage absorpuon from souls less than 10%s. (such as the COCs for this site) the dermal pathway is not
expected o be significant in comparison to the soil ingesuon and inhalation exposure pathways. For the
recreanonal<child scenario, it was assumed that a child plaving outdoors could be exposed to COCs by
inhalanon of velanles released from sculs.

For thus evaluanon, the TSCs based on the soi! tngesnon and 'or inhalanon exposure routes (whichever is
iower) are considered protectuve for the dermal exposure route as well. In the HHRA. the dermal exposure
was assumed to be equivalent to expesure from ingestion in accordance with [EPA guidance at that time.
This approach mav have resulted 1n an overestimanon of risk. It should be noted that the dermal exposure
route is not included in the U.S EPA Soul Screerung Gudance for Chemucals (U.S. EPA, 2003a)
calculanon model. In developing the PRGs in the HHRA. the U S. EPA used the same exposure routes for
all COCs except for cPAHs and PCBs. For these compounds. the HHRA did not consider inhalation
exposure due 1o a lack of wnhalation toxicity values. In developing the TSCs. inhalation and ingestion of
these contaminants is treated o the same manner as in the HHRA. The specifics of the exposure scenarios

are summanazed below and 1n Table 4

3.5 Exposure Scenarios
1. Construction/Utility Worker

Thus site-specific exposure scenanio is from FS Appendix 3-B (attached as Appendix A to this
memorandum) and was used in development of the soil cleanup levels adopied in the ROD. It
was assumed that a construction worker would be exposed 1o the upper £ feet of contaminated
sou (the entnre depth of the vadose zone) over an exposure domain of approximately 2 to 5 acres.
This corresponds 1o construction of a foundaten for a structure the size of OMC s Plant No. 1
south of the Site. An exposure frequency of 30 davs was considered representative of the
duranon a given worker might be constructing foundanons for such a building For the utlity
worker exposure scenario, it was assumed that a utility worker would be exposed to the upper
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5 feet of contaminated soil over an exposure domain of approximately 2 acres. This corresponds
to one utility construction crew building three utility lines (storm sewer, sanitary sewer, and
water) along the entire north-south dimension of the site. An exposure frequency of 30 days to
perform the work was considered a reasonable estimate. To obtain an RHE, the exposure
frequency was considered to be 60 days for the construction or utility worker, based on the above
estimates, and an allowance of a factor of 2 for uncertainty in work efficiency. A soil ingestion
rate of 200 mg/day was used for calculation of the risk associated with the ingestion pathway, and
is considered a high ingestion rate based on the nature of most utility and foundation construction
work. In addition to exposure via ingestion, there is the potential for inhalation exposure from
dust and volatile compounds, which was also evaluated for the construction/utility worker

scenario.

Commercial/Industrial Worker

This site-specific exposure scenario is from FS Appendix 3-B (attached as Appendix A to this
memorandum) and was used in development of the soil cleanup levels adopted in the ROD. To
develop a basis for potential occupational exposure under the commercial/industrial scenario, it
was assumed that the exposure domain would be on the order of 5 acres. For the RHE scenario, it
was assumed that workers may be outdoors for lunch or other activities for 97.5 days/year (the
estimated number of decent weather, non-vacation days per year) over a 25-year period. The
exposure pathways evaluated for the commercial/industrial worker scenario were inhalation
exposures from dust and volatile compounds and exposure via ingestion (see Appendix B).
Incidental ingestion was assumed to be 2 milligrams of contaminated soil per day to reflect the
time spent outdoors in proportion to time spent indoors. The RHE exposure scenarios represent a
high level of exposure, considering likely site-specific future conditions. For most compounds,
the exposure conditions which have the greatest sensitivity with regard to future risk are the
assumed ingestion rate, exposure frequency and the volatilization of contaminants. The ingestion
rate of 2 mg/day and the exposure duration of 97.5 days/yr represent upper bound values for
future exposure scenarios when considering the likely outdoor activities for future
industrial/commercial workers and the likely limited exposure to bare soil surfaces. The ROD
remedy provides for removal of the soil that exceeds a 1 x 10~ excess cancer risk or hazard index
of 1 under this scenario. Soil between 1 x 10” and 1 x 10 excess cancer risk is covered with

6 inches of soil and vegetation, gravel, asphalt or concrete and buildings in accordance with the

ROD remedy. Consequently, the ROD remedy, including soil cover would, for practical
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purposes. preclude the exposure pathway and be much more protective than indicated by the soil
cleanup levels used to define soil removal. Most new industrial commercial facilities incorporate
significant pavement and landscaping. and most commercial/industmal workers spend the
majonty of the working dayv indoors. Realistically, after the ROD remedy. and certamly after
redeveiopment. 1t 1s likely that there wall be no opportunity for these workers to contact

subsurface soils.

Ir addinon to outdoor exposure. there is the potennal for inhalation exposure to volanle
compounds (1., naphthalene and benzene) that mav enter the building through cracks i the
foundation The indocr exposure evaluation was performed in order to assess the concentration of
naphthalene or benzene 1 the sotl or groundwarer that would be protective i the absence of
buiding vapor control measures. The evaluanon used the Johnson and Eminger Soil Vapor
Intrusion Model, and incorporates default values as needed from the document User's Guide for
Evaluating Subsurface Vapor Intrusion into Buildings (U.S. EPA. 2003b). Some of the key
wnputs are site-specific values ~ where default values may be inappropriate. The modeling
assumed the ROD remedy 6-nch soil cover was present, except below the slab-on-grade
construction as shown on Figure 1. The 6-inch cover matches the slab thickness assumed in the
model, so mn order 1o maintain internal consistency in the model, the 6-inch cover was assumed to
be the same soil as the current vadose zone at the site. In actual practice, the cover soil can be
whatever 1s most suitatle for redevelopment. Figure 1 shows the soil profile and soil parameters
used in the model There was no reasonable high exposure scenario developed for this exposure
route at the time of FS preparanon. The RHE conditions for this scenario assumed that a given
commercial industmal worker would be exposed for an average of 25 vears for 219 days per vear.
The basis for this scenano 1s developed in greater detail in Appendix B. This RHE scenario is a
higher exposure level than would be used for seasonal marine commercial activity such as that
tvpical of the existing Larsen Manne business. Appendix B also includes copies of the
spreadsheets that were used in the modeling.

The building vennlancn parameters used in the modeling were those recommended for standard
construction. The air 1n commercial space was assumed 10 exchange 1.5 tmes per hour, which is
based on the ASHRAE 62-1999 (ASHRAE is the American Society of Heating Refrigerating and
Air-Conditioning Engmeers) standard for commercial office space, assuming 12-foot ceilings.

The values used in the model are consistent with new construction No vapor barrier was

-
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assumed in this modeling. Note that space with less ventilation than assumed may compensate

with addition of vapor control.

The Johnson and Ettinger model uses an inherently conservative approach to estimating indoor
air concentration of vapors. The model assumes the entire area under the building is at the
estimated concentration of the compound. The vapor intrusion to the building assumes soil vapor
can readily enter the building, predominantly through cracks along the foundation perimeter. The
model is designed to be reliably conservative, and has been structured and designed to over-

predict indoor concentrations as compared to actual conditions.

3. Recreational - Child
For this scenario, which was not considered in FS Appendix 3B, it was assumed that a child
would be playing outdoors in a “sandbox” all day 20 days per year over a 6-year period. The
TSCs developed (see Table 2) based on this exposure scenario are expected to be protective for
recreational use of the site where activities such as walking or picnicking could occur, as these
involve less intense exposure. An exposure frequency of 20 days was considered representative
of the number of times a given child might be playing in the area. The only potential exposure
pathway for the recreational-child exposure scenario would be the inhalation pathway. A child
would not be exposed to the COCs via direct contact with the soil, ingestion of the soil, or
inhalation of fugitive dust because the site will be covered (soil and vegetation, gravel, asphalt or
concrete and buildings), thus limiting exposure. The details of the modeling of this scenario are
in Appendix B.

3.6 Toxicity Assessment

The chemical concentration in soil that is considered safe depends, in part, on the inherent chemical
toxicity. The toxic effect of a chemical also depends on the dose or concentration of the substance to
which an individual is exposed. Toxicity values describe the quantitative dose-response relationship
bztween the chemical dose to which a receptor is exposed and the incidence of adverse health effects.

The toxicity value for a chemical may differ depending on the route by which a receptor is exposed (i.e.,
by ingestion, inhalation). Due to the lack of toxicity values for dermal exposure, this exposure route could
not be quantitatively evaluated. It should be noted that the dermal exposure route is not included in the
U.S. EPA Soil Screening Guidance for Chemicals (U.S. EPA, 2003a) calculation model as explained in
Section 3.4. The use of dose-response data from oral exposure for a specific chemical to predict effects
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from exposure to that chemical via dermal exposure (as was done in the HHRA, U.S. EPA. 1995) is not
supported by scientific evidence Consequently. using the oral slope factor to evaluate the nsk associated
with dermal exposure to PAHs. which cause skin cancer through direct action at the point of application,
15 not appropriate. For the cPAHs at this Site. the dermal exposure route is likely to be a much less
significant contributor to nsk than the ingestion exposure route. The lowest concentranon among the
vanous pathways was selected as the cleanup level for the site. Consequently, the absence of quannmative
svaluanor of the dermal pathwav introduces onlv a verv small level of uncertainty in the cleamup level

S218rTrniranor process

3.6.1 Cancer Risk

The dose-response relanonship for carcinogens is expressed as a cancer slope factor or unit risk factor.
Generally. the slope factor 1s a plausible upper-bound estimate of the probability of a response-per-unit
mntake of a chemical over a lifetime. The slope factor is usually, but not alwavs. the upper 95th percentile
confidence limit of the slope of the dose-response curve and is expressed as the probability of a response
per milbgram of chemical per kilogram of body weight per dav (mg/kg-dav)”. In risk assessment, the
s.ope fastor 1s used to estimate an upper-bound lifenme probability of an individual developing cancer as
a result of exposure to a carcinogen. A unit nsk factor is analogous to the slope factor but is expressed in

units of fugm’) .

3.6.2 Noncancer Risk

The dose-response relationship for noncarcinogens is expressed for ingestion as a reference dose (RfD) in
mulligrams of chemical per kilogram of bodv weight per dav (mg kg-dav) or for inhalation as a reference
concentration (RfC) expressed in milligrams per cubic meter of air (mg'm®). The reference dose
(reference concentration) represents the concentration of a contaminant that is likelyv to be without an
appreciabie nsk of adverse health effects dunng a lifetime dailv exposure. In nisk assessment the RfD
REC) 15 used to esumate the potential for adverse health effects due to exposure to contaminants in soil or

air.

Toxicity values denved by U.S. EPA for noncancer effects were used to develop the TSCs. This update
uses the rzference concentration (RfC) for naphthalene published bv US. EPA in IRIS. This reference
concentration Is appropriate for chronic exposures (i.e , longer than 7 vears) onlyv, so use of this vatue for
shorter duration exposures (unlity worker) is highly consenvative. The RfC developed by the U.S. EPA

was based on studies conducted with laboratory mice because adequate human dara were not available.
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There is an extensive database showing that mice are more sensitive than humans and other primates (as
well as more sensitive than rats, the other common laboratory test animal) to the effect of naphthalene on
the respiratory tract. Because of the deficiencies in the database for naphthalene, the U.S. EPA lowered
the RfC by an extra factor of 3 (that is, rather than the typical uncertainty factor of 1000, an uncertainty
factor of 3000 was applied for naphthalene, indicating a high level of imprecision in the toxicity value).
The California Reference Exposure Level (REL = 0.009 mg/m®, CalEPA/OEHHA, 2003) and the ATSDR
Minimal Risk Level (MRL = 0.010 mg/ms, ATSDR, 1995) for naphthalene, which are the equivalent of
the IRIS value, are 3 or more times higher than the IRIS Reference Concentration (0.003 mg/m?).
Broadly, this means that the inhalation-based naphthalene TSCs presented here are likely 3 or more times
lower than may be justified by the available toxicological information about naphthalene.

3.7 Development of TSCs

The acceptable risk level for cancer and noncancer effects to determine site cleanup goals is primarily a
policy decision by the risk manager. A cancer target risk value of one-excess-cancer-in-one-hundred-
thousand (10”%) over background risk level was selected by U.S. EPA in the ROD for the cancer endpoint
for soil removal, and is used here in the development of the RHE TSCs. The recreational scenario uses a
one-in-one-million (10) excess cancer risk. For noncancer effects a hazard index of 1 was used (HI = 1)

for all scenarios.

To calculate the acceptable soil concentration for the inhalation pathway, a particulate emission factor
(PEF) and volatilization factor (VF) were derived based on guidance provided in U.S. EPA’s Risk
Assessment Guidance for Superfund, Part B (U.S. EPA, 1991) and Soil Screening Guidance document
(U.S. EPA, 1996).

To calculate the TSCs, the exposure conditions are combined with the toxicity/cancer risk data for each of
the COCs. Using these exposure values and the chemical-specific toxicity/cancer risk values, the target
soil concentrations were calculated. Appendix B presents the calculation of the target soil concentrations
for protection of human health. The resulting TSCs for the various exposure pathways are summarized in
Table 5. The lowest TSC for each exposure scenario was selected as the cleanup level. The cleanup levels
are summarized in Table 1. The cleanup levels for cPAHs increased as compared to the ROD levels. No
adjustment of the ROD levels is proposed as a result of these updated TSC calculations. However, these
results do show that the ROD cleanup levels for cPAHs are more protective than the nominal threshold of

107, The arsenic cleanup level decreased to 639 mg/kg, the value shown for the ingestion pathway,
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noncarcinogenus, for the construction utiiity scenano The naphthalene cleanup level decreases o

2.240 mg kg the value shown on Table & for the commercial industrial vapor intrusion exposure scenario.
The naphthalene cleanup level is greater than the nominal soil saturanon level for naphthalene. At the
sue, naphthalene is a separate component solid at ambient temperatures (melting porm 80°C), or is
present as a component of coal tar The U S EPA Region 9 memorandum describing use of thetr
Preliminary Remediation Goals (PRGs) (U.S EPA. 2002 explains that for substances that exceed the soil
saturanon limit and are solids. the PRG should not be calculated based on the inhalation pathway. The
Soil Screening Guidance (U S EPA. 1996) suggests the cleanup level for such chemicals should be based
on protecuon of other exposure pathways 1n such cases In view of the much higher cleanup levels that
are calculated for naphthalene basad on the other pathways. the consenvansm associated with using this
vapor 1nrusion calculation appreach was accepted for selecnon of the site-specific naphthalene cleanup

level.

A zancer target nsk value of one excess cancer-in-one-million (10 over background risk level was
selected for the cancer endpoint 1n the development of the recreanonal<child TSCs. For noncancer effects
a HI of 1 was used The naphthalene TSC for the recreational-child scenano 1s 24.000 mg kg. as shown in
Tables 2 and §. This 1s a higher standard than the commercial indusmal naphthalene TSC. Consequenty
the ROD cleanup. with the revised 2.240 mg kg naphthalene cleanup value is also protective of the
recreanonal scenanio. Similarly . the Table 2 benzene TSC for the recreanonal<child scenario is

5340 mgkg. which is a higher vaiue than the commercial industmal TSC of 5.5 mg kg. and higher than any
reporied vadose zone soil concentranon of benzene at the Site. Consequently. the ROD cleanup is also

proiecave of the recreaticnal scenano.

The volanlization from groundwater model results are included in Appendix B There 15 no reason to
expect an indoor air problem from groundwater. The highest reported shallow groundwater sample
naphthalene concentration at the Site was 2,400 pg L. which is much less than the acceptable
concentrations denved from commercial industnal vapor intrusion model (79.700 pg'L. a value which
exceeds the 31.200 pg'L solubility of naphthalene). The highest reported shallow groundwater sample
benzene concentranon at the Site was 70 ug 1. which 1s much less than the acceptable concentrations

denved frem commercial industnal vapor intrusion model (4930 pg1).

The vaponzation from soil model shows that for commercial industrial space. there is no reason to expect
an indoor atr problem with respect to naphthalene. The revised soil naphthalene cleanup standard of
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2,240 mg/kg is protective of workers, without a vapor intrusion control system. It assumes the standard
office space ventilation of 1.5 air exchanges per hour. Including a vapor intrusion control system
requirement in commercial/industrial building standards for Site redevelopment such as those required for
residential redevelopment would lower potential worker exposure further and would accommodate lower
building air exchange rates. The modeled benzene concentration of 5.5 mg/kg is shown in Tables 2 and 5
and Appendix B, and is the lowest of the benzene concentrations protective of construction/utility and
commercial/industrial workers. This protective concentration assumes no vapor intrusion control system.
Benzene concentrations of interest at the Site are found in association with tar, and the tar cleanup levels
are much more rigorous than this benzene value. Consequently, no separate benzene cleanup level is

proposed for the site remedy.

4.0 Mixed Use Development

This portion of the Technical Memorandum evaluates additional soil management options for potential
raixed use redevelopment involving residential as well as commercial, recreational, and other compatible
land uses. TSCs protective of commercial/industrial and recreational land use scenarios were developed
above. This section evaluates additional soil management options to support the development of mixed
use redevelopment plans that could include potential future residential land use at the property. As noted
below, the revised ROD cleanup standards incorporated herein when combined with vapor intrusion
controls as part of building construction standards and the placement of at least 3 feet of clean fill on top
of areas of the Site where the redevelopment does not include buildings or other direct exposure barriers,
and where residual impacts may remain after completion of the soil remedial action, will allow residential
as well as commercial and recreational redevelopment based on current risk factors. These provisions will

be identified in the Soil Management Plan (SMP) to be developed for the site.

The SMP will enumerate other requirements for redevelopment of the site as well. These include a
groundwater use prohibition, a program for management of excavated soil, soil sample data that can be
used for development of OSHA worker “right-to-know” information, as necessary, and other information

and guidance to accommodate work at the site or changes to the land use at the site.

Among the additional soil management options available to support potential residential development at
this former industrial property, there are two that directly affect the risk evaluation: (1) placement of at
least 3 feet of clean soil cover over the areas of the Site where the redevelopment does not include

buildings or other direct soil exposure barriers (e.g., paved surfaces, landscaping above current grade,
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sidewalks. and other amenines) and where residuai impacts may remain afier completion of the soil
remedia; action; and (2) installanon of vapor control svstems when buildings are constructed. These
requirements are consistent with City expectanons. The Citv of Waukegan has stated, 1 their Angust 21,
2003 Technical Memorandum ~“Revised Risk Assessment Evaluanon.” that engineering conmols such as
mnstalling vapor control systems cn future buildings can be used to eliminate the indoor vapor mntrusion
pathwav. The City document alsc called for a minimum of 36 inches of clean soil cover to be added to

areas that will not be subject to other exposure controls

The addrton of 3 feet of clean cover soil eliminates any credible exposure pathwayv for routine oral or
dermal contact with any residual soi] contaminanon. The installation of vapor control systems on

bu:ldings provides a system for addressing any future vapor intrusion issues.

4.1 COCs and Toxicity Assessment

The COCs for the Site were idenufied abeve for the commercial industrial and recreational scenanos. and
apphy 1o the residennal scenano as well. The toxicity assessment summarized above for the

commercial industnal and recreanonal scenarnios also covers the marers relevant to the residental

scenano.

4.2 Exposure

Most of the site wall be covered (soil and vegetanon. gravel. asphalt or concrete and buildings). thus
limiting exposure to only inhalanoa of chemicals in air due to volanlizanon. The recreational scenario
presented carlier provides confidence that the ROD remedy. with the naphthalene adiustment proposed in

this Techmizal Memorandum. 1s protective for outdoor recreational and residennal activities.

Indoor A:r Expasure -The indoor exposure evaluation was performed in order 1o assess the concentration
of naphthalene or benzene 1n soil or groundwater that would be protective, assuming building vapor
conmol measures as called for in the City s Revised Risk Assessment Evaluation. The evaluation here 1s
bassd on vapor controls that are 95 percent efficient (1 e . intercept or block 95 percent of the subsurface
vapor from entenng the indoor air space) The soil and groundwater concentrations were developed by
applying this 95 percent efficiency 1o the concentrations from the Johnson and Ettinger Soil Vapor
Intrusion Models in Appendix C. The models incorporate default values as needed from the User’s Guide
for Evaluanng Subsurface Vapor Intrusion into Buildings and site specific values where defanlt values
may be mappropriate.
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The model default values assume a one story structure with approximately 1,000 square feet of living
space, occupied continuously 350 days per year. This is not consistent with new urban development.
Accordingly, the exposure assumptions were adjusted to reflect at least a modest amount of time spent
away from the residence, whether at work, running errands, vacationing, or for other activities. The
exposure frequency was set at 208 days per year, with an exposure duration of 9 years. The basis for this
scenario is developed in greater detail in Appendix C. No correction was applied to account for multi-
story buildings typical of new urban development. The building ventilation parameters used in the
modeling were those recommended in ASHRAE 62-1999 for residential construction: the air in
residential structures was assumed to exchange 0.35 times per hour (rather than the default value of 0.25

exchanges per hour).

The modeling (see Appendix C) assumed the ROD remedy 6-inch soil cover immediately adjacent to the
building and slab-on-grade construction. The 6-inch cover matches the slab thickness assumed in the
model, so in order to maintain internal consistency in the model, the 6-inch cover was assumed to be the
same 50il as the current vadose zone at the site. In actual practice, the cover soil may be whatever soil
types are most suitable for redevelopment, and would be a more protective 3-feet thick rather than

6 inches thick. Figure 1 shows the soil profile and soil parameters used in the model.

4.3 Development of TSCs
The vapor intrusion to indoor air pathway was considered for both vaporization from groundwater and
from soil. The model of vapor intrusion from soil for residential space, with a 95 percent efficient vapor

control system in place, shows that the revised ROD soil cleanup levels (Table 1) are protective.

The model result for vapor intrusion from soil for benzene, with a 95 percent efficient vapor control

system, is 2.4 mg/kg as shown in Table 5. This concentration exceeds any Site vadose zone soil benzene

- concentration reported outside the ROD remedy soil removal area.

The vaporization from groundwater model, also applying the 95 percent efficient vapor control system,
shows that naphthalene is not a parameter of concern for residential land use. The modeled groundwater
concentration exceeds the solubility of naphthalene. This was the case even in the absence of

supplementary vapor control systems.

The vaporization from groundwater model for benzene also shows that a 95 percent efficient vapor
control system is protective for residential buildings. The highest reported shallow groundwater sample
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benzene concentration at the Site (70 ug 1) was less than the Table 3 concentration derived from the
residennal vapor intrusion model (12,000 pg 1). The model shows that the shallow groundwater benzene
concentranons at the Site would not be a problem even in the absence of supplementary vapor control

svsiems

The vapor intrusion modeling has umplicit averaging over a domain equal to the size of the structure. In
fact the sitz seul cleanup levels are maxamums. so the actual average residual concentrations i the soil
wil be lower than the cleanup levels. Thus. measures to provide protecton at the stated level will acually

afford a margin of secunty bevond the nominal protective level

The conclusion of this review of the potennal for mixed use redevelopment of the site is that the ROD
cleanup levels are protective. with naphthalene meeting the revised cleanup levels suggested in this
Techmical Memorandum, and incorporating the City s requirements for buildings of a vapor control
svstem that is rehably 95 percent efficient. and where there will be no buildings or other exposure

bamers. the addition of 3 feet of so:i cover
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Table 1

Revised Soil Cleanup Levels
Waukegan Manufactured Gas and Coke Plant Site
Waukegan, lilinois

Chemical

Arsenic?
Benzo(a)anthracene'
Benzo(a)pyrene'
Benzo(b)fluoranthene'
Dibenzo(a,h)anthracene'
Indeno(1,2,3-cd)pyrene’
Dibenzofuran?
4-Methylphenol

Naphthalene2

11 x 10°® excess cancer risk

2 Non-cancer risk, hazard index = 1

Bold = new or revised

Soll Cleanup Level
(mg/kg)

639

1,160

116
1,160

116

1,160
5,390
6,738

2,240
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Table 2

Summary of Target Soll Concentrations for ROD Remedy Land Uses
Waukegan Manufactured Gas and Coke Plant Site
(concentrations In mg/kg)

Chemical Recreational - Child [" | Commercial/industrial “/ | Construction/Utility
RHE RHE

PCB8s 1,600 760 43
Arsenic 2,450 639
Benzene 540 5.5 3,600
Benzo(a)pyrene 503 204
Benzo(a)anthracene 5,030 2,040
Benzo(b)fluoranthene 5,030 2,040
Dibenzo(a,h)anthracene 503 204
geno(g,h,i)pﬂene 5,030 2,040
Naphthalene 24,000 2,240 7,900
4-Methylphenol 655,000 10,600
Dibenzofuran 524,000 8,520

" Only potentially exposed via inhalation of volatiles.
12! {ncludes vapor intrusion to indoor air pathway.
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Table 3

Soil Cover Programs for Acceptable Land Uses
Waukegan Manufactured Gas and Coke Plant Site

Land Use

Soil Cover Program

Risk Calculation Comments

Commercial/Industrial

0.5 ft. soil cover. No soil is
required where buildings, paved
surfaces, and other direct-contact
barriers, or where less than
1x10°° excess cancer risk and
hazard index of 1 are present.

To add a greater degree of
protection, the risk calculations
ignore the soil cover for the
inhalation and ingestion
pathways and are, therefore,
conservative.

Recreational

0.5 ft. soil cover minimum. If in
combination with residentiai iand
use, 3 ft. soil cover. No soil cover
is required where buildings,
paved surfaces, and direct-
contact barriers are present.

The soil cover is protective for
direct contact, so only inhalation
pathways are relevant.

Residential

3 ft. soil cover. No soil cover is
required where buildings, paved
surfaces, and direct-contact
barriers are present.

The soil cover is protective for
direct contact, so only inhalation
pathways are relevant.
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Table 4

Summary of Exposure Values
Waukegan Manufactured Gas and Coke Plant Site
Waukegan, lllinols

RHE I Units Source

All Exposure Scenarlos
Body Weight Adult 70 | kg U.S. EPA, 1989

Child 15 | kg
Avex.'aging Time (AT.), 70 | years U.S. EPA, 1989
carcinogenic
Averagiflg Tim.e (AT,.), AT, = Exposure Duration (ED)
noncarcinogenic
Particulate Emission Factor Calculated | Exposure scenario specific
Volatilization Factor (VF) Calculated | Chemical and exposure scenario specific
Inhalation Rate (IR) 20 | m*/day U.S. EPA, 1989
Construction/Utllity Worker
Carcinogenic Target Risk 10° Site specific
Exposure Duration (ED) 1 | year Professional judgment
Exposure Frequency (EF) 60 | days/year
Soil Ingestion Rate (IR) 200 | mg/day U.S. EPA, 1996
Commercial/industrial Work—Outdoors
Carcinogenic Target Risk 10° Site specific
Exposure Duration (ED) 25 | years U.S. EPA, 1597
Exposure Frequency (EF) 97.5 | days/year | Professional judgment
Soil Ingestion Rate (IR) 2 | mg/day
Commercial/industrial Worker—Vapor Intruslon
Carcinogenic Target Risk 10° Site specific
Exposure Duration (ED) 25 | years U.S. EPA, 1997
Exposure Frequency (EF) 219 | days/year | U.S. EPA, 1993
Recreatlonal—Chlld
Carcinogenic Target Risk 10 Site specific
Exposure Duration (ED) 6 | years U.S. EPA, 1995
Exposure Frequency (EF) 20 | days/year | Professional judgment
Residential—Vapor Intrusion
Carcinogenic Target Risk 10% Site specific
Exposure Duration (ED) 9 | years U.S. EPA, 1989
Exposure Frequency (EF) 208 | days/year | Professional judgment
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Table 5

-

Pathway-Specific Target Soit and Groundwater Concentrations
Waukegan Manufactured Gas and Coke Plant Site
(concentrations In mg/kg)

Chemical Recreational - Child Commercial/industrial RHE Construction/Utility RHE
Inhalation Ingestion inhalation Ingestion Inhalation
Volatiles Carcinogenic | Noncarcinogenic Dust Volatiles | Carcinogenic| Noncarcinogenic Dust Volatiles
PCBs 1,600 1,830 2,620 284,000 760 745 43{ 11,600,000 31,000
Arsenic 2,450 39,300 37,800 094 639 1,540,000
Benzene 540 66,700 524,000 20,800,000 260 27,100 8,5620| 283,000,000 3,600
Benzo(a)pyrene 503 204
Benzo(a)anthracene 5,030 2,040
Benzo(b)fluoranthene 5,030 2,040
Dibenzo(a,h)anthracene 503 204
lndenoSg,h,i)pyrene 5,030 2,040
Naphthalene 24,000 2,620,000| 17,400,000 4,900 42,600 28,300,000 7,900
4-Methylphenol 655,000 ' 10,600
Dibenzofuran 524,000 8,520

1 Only potentially exposed via inhalation of volatiles.
A value greater than 1,000,000 parts per million shows the exposure is not of concern.

Vapor Intrusion

Commercial/
Chemical Residential @ Industrial
Benzene - Soll (mg/kg) 24 5.52
Benzene - Groundwater (mg/L) 12.0 4.93
Naphthalene - Soll (mg/kg) 2,820 2,240
Naphthalene - Groundwater (mg/L) 778 79.7

1 with 95% efficient vapor control
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Commercial / Industrial and Residential Scenarios

ﬂ\ *{“Lﬁﬁfaﬁ"on Grade st 0.5 ft topsoil axisting ground surface
21ft 15 cmfp /P
60 cm Existing Site Soil 1.5t
45 cm
5.5 ft
169 cm
v 4

shallow groundwater

Existing Site Soll*
parameter valug unit
Po 1.67 g/cm3 RI Appendix 4-K, computed from geotechnical laboratory reports
n’ 0.39 cmcm®  RiTable 4.6-3 ]
@wv 0.26 cm3lcm3 R} Appendix 4-C, computed from representative samples
foc 0.02 alg Rl Table 4.6-2

* existing site soil parameters were used for the 0.5 ft ROD remedy topsoil cover for the internal consistency of the Johnson and Ettinger Model

Figure 1
Vapor Intrusion Model: Soil Parameters
Waukegan Manufactured Gas and Coke Plant Site
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Appendix 3-B
Development of Target Soil Concentrations
Protection of Human Health

The target soil concentrations (TSC) for protection of human health were derived through use of
standard risk equations and default assumptions or a combination of default and site-specific

assumptions as presented in the following EPA guidance documents:

*  Risk Assessment Guidance for Superfund: Volume I - Human Health Evaluation Manual
Part A, 1989

»  Risk Assessment Guidance for Superfund: Volume I - Human Health Evaluation Manual
Part B, Development of Risk-Based Preliminary Remediation Goals, 1991

»  Soil Screening Guidance: Technical Background Document, 1996

e Exposure Factors Handbook, 1989, 1996

Dermal Exposure Assessment: Principles and Applications, 1992

TSC Approach

TSCs were developed using models identical to those used in standard EPA risk assessments.
However, with the TSC approach, an acceptable level of risk (i.e., 10, 10, 10%) was predetermined,
and the corresponding acceptable target concentrations of the chemicals of concern were calculated

for site-specific exposure scenarios for the site.

The overall approach used in the development of risk-based cleanup goals consisted of the following
steps:

1. Selection of target chemicals

2. Definition of future site use

3. Definition of exposure conditions
4. Toxicity assessment
5

Development of target concentrations for the preliminary remediation goals
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Target Chemicals

Based on the HHRA completed for this site, the primary contaminants of concern in soil were
carcinogenic PAHs and arsenic (U.S. EPA, 1995a). The TSCs also consider the COCs identified for
the site in the HHRA—PCBs, benzene, dibenzofuran, 4-methylphenol, and naphthalene.

Future Site Use

Future site use is considered to be industrial and/or commercial. A detailed assessment of future

land use considerations is presented in Appendix 3-C.

Exposure Conditions

TSCs are developed based on the extent to which an individual would be likely to come into contact

with the target chemicals detected in soils (i.e., the potential for exposure). The exposure

assumptions used to develop TSCs for the site were formulated through consideration of the site ww
future land use, potential human receptors, potentially complete exposure pathways, and exposure -

routes. -

Considerable judgement is involved in the development of exposure conditions. In developing the
PRGs in the HHRA, two sets of exposure conditions—reasonable maximum exposure (RME) and
central tendency exposure (CTE)—W(&re evaluated. In developing the TSCs, a new set of exposure
conditions is used—representative high exposure (RHE). The significant distinctions between these
exposure conditions are highlighted in the following paragraphs. Each of these exposure scenarios

includes a combination of default EPA values for risk assessment as well as site-specific values. ]
|
Exposure Pathways ™
An exposure pathway consists of a contaminated source (i.e., soil), a point of potential contact for S
humans with the contaminated source, and an exposure route (i.e., ingestion of contaminated soil). -
The following paragraphs describe these pathways and site-specific conditions. va
. - m
Soil Pathway—Based on the anticipated future land use, the potential for direct human contact
k4
with site soils was assumed to be a viable exposure pathway. It was assumed that the potential
human receptors may ingest or come in contact with soils as a result of the following activities: 7
¥4
1. Exposure of construction/utility workers to surface and subsurface (upper 5 feet) soils. vy
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2. Occupational exposure to surface soils at the redeveloped site during normal

commercial/industrial land-use activities.

Air Pathway—Contaminants in surface soils could be released to the ambient air through wind-
driven erosion or mechanical suspension. The significance of the ambient air inhalation pathway
depends on site conditions such as the human behavior patterns, the degree of soil disturbance, the
soil chemical concentrations, meteorological conditions, soil moisture, and related soil properties.
The air pathway was included in developing the TSCs for the construction/utility and

commercial/industrial land use activities.

Exposure Routes

In the development of TSCs, it was assumed that utility, construction, and commercial/industrial
workers could be exposed to target chemicals in soil by three exposure routes: incidental soil
ingestion, dermal contact with soils, and inhalation of particulates and volatiles released from soils.
In developing the PRGs in the HHRA, the U.S. EPA used all three exposure routes for all chemicals
of concern except for cPAHs and PCBs. For these compounds, the HHRA did not consider
inhalation exposure due to a lack of inhalation toxicity values. In addition, the dermal exposure
was assumed to be equivalent to exposure from ingestion in accordance with IEPA guidance. In
developing the TSCs, inhalation is treated in the same manner as the PRG calculations. However,
dermal contact exposure is considered separately from ingestion because new values for dermal
exposure are available in accordance with U.S. EPA guidance Us. EPA, 1998). The specifics of the

three exposure scenarios are summarized below and in Table 3-B-1.
s Utility Worker

For the utility worker exposure scenario, it was assumed that a utility worker would be
exposed to the upper 5 feet of contaminated soil (the entire depth of the vadose zone) over
an exposure domain of approximately 2 acres. This corresponds to one utility construction
crew building three utility lines—storm sewer, sanitary sewer, and water lines—along the
entire north-south dimension of the site. The exposure frequency was considered to be from
8 to 15 days for the CTE and RME scenarios. For the RHE scenario, this was increased to
60 days based on an estimate of 30 days to perform the work, and an allowance of a factor
of 2 for uncertainty in work efficiency. The soil ingestion rate of 216 to 480 mg/day for the
CTE and RME exposure scenarios was reduced slightly to 200 mg/day for the RHE scenario
based on the mechanized nature of most utility construction work. Finally, for dermal
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cantact, the CTE and RME exposures used a skin area of from 5.000 t 5.600 cm® with an
adherence factor ranging from 0.2 to 1.0 mg/am®. For the RHE exposure scenario. the value
of 5,800 cm? of exposed skin was retained as this is representative of the hands. arms and
head. However. the low value of 0.2 for adherence of s0il to skin was used as this

represents an upper bound for urmgation installers.
Censtruction Worker

Far the construction worker, it was assumed that a construction worker wouid be exposed
o the upper 5 feet of contaminated soil over an exposure domain of approximately 2 to 5
acres. This corresponds to construction of 2 foundation for a structure the size of OMC's
Piant No. 1 south of the site. The exposure frequency used was from 138 to 21 days for the
CTE and RME scenarios. For RHE, the exposure frequency was increased to 30 days. Soil
ingestion and adherence values for the construction worker scenario were considered
equivalent to those used for the construction worker for RME. CTE, and RHE exposure

scenarios.
Commerdal or Industrial Workers

To develop a basis for potertial occupational exposure under the commeraalindustrial
scenario, it was assumed that the exposure domain would be on the order of 5 acres.
However, most of the site will be covered (soil and vegetation, gravel, asphalt or concrete
and buildings:. thus hmiting exposure. For the RME and CTE scenarios, the exposure
frequency was assumed to be 165 days per year with the exposure duration varying from
9 w 25 years. For the RHE scenario, it was assumed that workers may be cutdoors for
luach or other activides for 97.5 daysivear (the estimated number of decert weather, non-
vacation days per year) over a 25-year period. Incidental ingestion was assumed to be from
0.825 to § 05 grams of contaminated soil per day for CTE and RME, but was reduced to
0.002 for RHE in order to reflect the time spent outdoors in proportion to the total.
Similarly, the soil adherence factor ranged from 0.2 to 1.0 for CTE and RME. but was
recduced to .043 for RHE. The significantly lower values for RHE were unsed because it
better represents credible exposure values, as explained below. Realistically, after
redevelopment it is likely that there will be no opporturity for these workers to contact
subsurface soils.



As previously mentioned, the RME and CTE values are typical of conservative preliminary
remediation goals, but may be overly conservative for evaluating potential remedial actions during
a feasibility study. By comparison, the target soil concentrations calculated using the RHE
exposure scenario represent appropriate level of risk for consideration of site-specific future
conditions. For most compounds, the exposure conditions which have the greatest sensitivity with
regard to future risk are the assumed ingestion rate, exposed skin area, the soil adherence factor,
and the exposure frequency. For example, the relatively high ingestion rates considered in the
RME and CTE scenarios for the utility/construction worker scenarios exceed the ingestion rate used
in the RHE scenario of 200 mg/day. This value is based on an upper value for irrigation installers '
and is therefore more representative of a reasonable upper bound for ingestion by utility/

construction workers.

Similarly, the ingestion rate, exposed skin area, and exposure frequency for the reasonable high
exposure scenario (2 mg/day, 840 cm?, and 97.5 days/yr) represent upper bound values for future
exposure scenarios when considering the limited extent of likely oﬁtdoor activities for future
industrial/commercial workers and the likely limited exposure to bare soil surfaces. Most new
industrial/commercial facilities incorporate significant pavement and landscaping, and most
commercialfindustrial workers spend the majority of the working day indoors. The soil adherence
factor, 0.043 mg/cm?, is based on soil adherence to the hands of greenhouse workers. Soil
adherence factors of 0.2 mg/cm® and 1.0 mg/cm® correspond respectively to irrigation installers
(hands only; arms, legs and face were 0.02 mg/cm? or less) and a factor between reed gatherers
(hands) and the high-end amount for rugby players.

Toxicity Assessment

The chemical concentration in soil that is considered safe depends, in part, on the inherent
chemical toxicity. The toxic effect of a chemical also depends on the dose or concentration of the
substance to which an organism is exposed. Toxicity values describe the quantitative dose-response
relationship between the chemical dose to which an organism is exposed and the incidence of
adverse health effects. The toxicity value for a chemical may differ depending on the route by

which an organism is exposed (i.e., by ingestion, inhalation or through dermal contact).

i
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Cancer Risk

The dose-response relationship for carcinogens is expressed as a cancer slope factor or unit risk
factor. Generally, the slope factar is a plausible upper-bound estimate of the probability of a
response-per-unit intake of a chemical over a lifetime. The slope factor is usually, but not always,
the upper 95th percent confidence lim‘t of the slope of the dose-response curve and is expressed as
the probability of a response per milligram of chemical per kilogram of body weight per day
img/kg-day)’. In risk assessment, the slope factor is used to estimate an upper-bound lifetime
probabihty of an individual developing cancer as a result of exposure to a carcinogen. A unit risk
factor is analogous to the slope factor but is expressed in units of (pg/m®)-.

Tcxicty values derived by EPA for carcinogenic effects were used to develop the TSCs.

Development of TSCs

The acceptabie risk ievels for cancer and noncancer effects to determine site cleanup goals is a
policy decision, not a risk-based deasion. The State of Illinois guidance provides a cancer target
risk value of one excess cancer-in-one-hundred-thousand (10®) over background risk level for the
cancer endpoint. This risk criterion was used in the development of the TSCs.

To czlculate the acceptabie soil concentration for the inhalation pathway, a particulate emission
factor 'PEF) and volatilization factor "VF) were derived based on guidance provided in EPA's RAGS

part B and Soil Screening Guidance document.

To calculate the PRGs, the exposure conditions are combined with the tancty/cancer risk data for
each of the chemicals of concern. The risk values for various sail expesure conditions are
summanzed in Table 3-B-2.

Using these exposure values and the chemical-specific toxidty/cancer risk values, the target soil
concentrations were calculated. The attached spreadshects, labeled Table 3-B-3 through 3-B-18

present the calculation of the PRGs as well as the target soil concentrations for protection of human
health.
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Table 3-B-1

Summary of Exposure Values

RME | CTE RHE Units Source
All Exposure Scenarios
Carcinogenic Target Risk 10° 10 10°® (State of lllinois criteria)
Body Weight 70 70 70 | kg U.S. EPA, 1991
Averaging Time 70 70 70 | years U.S. EPA, 1991
Farticulate Emission Factor Calculated | exposure scenario specific
Volatilization Factor (VF) Calculated | chemical and exposure

scenario specific
Inhalation Rate (IR) 20 20 20 | m*day U.S. EPA, 1991
Utility Worker
Exxposure Duration (ED) 1 1 1| year site specific
Exposure Frequency (EF) 21 8 60 | days/year | site specilic
Soil Ingestion Rate (IR) 480 216 200 | mg/day U.S. EPA, 1996a
Skin Surface Area (SA) 5,800 | 5000 5,800 | cm? U.S. EPA, 1996a
Soil Adherence Factor (AF) 1 0.2 0.2 | mg/em? U.S. EPA, 1996a
Construction Worker
Exposure Duration (ED) 1 1 1 | year site specilic
Exposure Frequency (EF) 21 10 30 | days/year | site specific
Soil Ingestion Rate (IR) 480 216 200 | mg/day U.S. EPA, 1996a
Skin Surface Area (SA) 5800 | 5000| 5,800 ! cm? U.S. EPA, 1996a
Soil Adherence Factor (AF) 1 0.2 0.2 | mg/em? U.S. EPA, 1996a
Commercial/Industrial Worker
Exposure Duration (ED) 25 9 25 | years U.S. EPA, 1989
Exposure Frequency (EF) 165 165 97.5 | days/year | site specific
3oil Ingestion Rate (IR) 50 25 2 | mg/day U.S. EPA, 1996—site
specific

Skin Surface Area (SA) 5,800 | 5,000 840 | cm? U.S. EPA, 1996a
Soil Adherence Factor (AF) 1.0 0.2 | 0.043 | mg/cm? U.S. EPA, 1996a
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Chemical

Cancer Risk: 1X10-6
PCBs

Arsenic

BBonzene
Bonzo(n)anthracene
Benzo(a)pyrene
Benzo(h)lluranthene
Dibonzo(n,h)anthraceno
Indeno(g,h,i)pyrene

|
Non-Cancer Risk: Hi=1
Dibenzofuran
4-Methylphenol
Naphthalene

O ALANNNRA-MLD\HARRY W82

Table 38 -2

Summary of Soll Risk Values
Waukegan Manufactured Gas and Coke Plant Site

(mg/kg)
Residential Commercisl/industrial Utility/Construction
RME CTE RME CTE RHE RME CTE RHE

0.12 8.06 0.25 3] a1 17 118 106.5
1.00 55.2 2.68 23 205 106]  658)| 94
1.91 41.3 3.23 10 8 580 1786 238
1.78 68.1 5.94 33 150 122 709 116
0.18 6.81 0.59 3 15 12 /0.9 11.8
1.78 68. 1 5.94 33 150 122 700] 116
0.18 6.81 0.59 3 15 12 70.9 11.6
1.78 68.1 5.94 33 150 122 709 118
053 17033 - 983 4955| 186779 4591 40427] 5390
B17] 21292 1228] 6194 233474 5739 50534 6738
5203| 141944] 7704 39061{ 1665513 39438| 369220 48556




Table 3B-3

SOIL PRG CONCENTRATIONS - RESIDENTIAL SCENARIO (RME)

PRG DRIVER: CANCER RISK
EXPOSURE MEDIA: SOIL

ROUTE OF EXPOSURE: DERMAL ABSORPTION, INGESTION AND INHALATION

Oral Slope | Inhalation [1] | Dermal Siope | VF74)
Factor [1} | Slope Factor | Factor [2] m3/kg ABS[3] PRG
IChemical (mg/kg-day)-1 | (mg/kg-day)-1 | (mg/kg-day)-1 Factor mg/kg
PCBs 7.7 1 7.7 NA 0.03 0.12
JArsenic 1.5 15 1.5 NA 0.01 1.09
Benzene 0.029 0.028 0.029| 5.00E+03 0.1 1.91
|Benzofa)anthmcene 073 NA 0.73]  3.44E+07 0.13 1.78
iBenzo(a)pyrene 7.3 NA 73| 3.48E+07 0.13 0.18
Benzo(b)luoranthene 0.73 NA 0.73| 1.35E+07 0.13 1.78
Dibenzo(a, hjanthracene 7.3 NA 7.3] 4.38E+08B 0.13 0.18
indeno(g,h,i)pyrene 0.73 NA 0.73]  3.05E+08 0.13 1.78
[Target Risk 1E-06
EXPOSURE ASSUMPTIONS Value Units Source
IR-Ingestian Rate 100 mg/day| EPA 7/23/98
SA-Surface Ares (cm2) 5800 em2| EPA 7/23/98
F-Adherence Factor (mg/cm2) 1 mg/em2| EPA 7723/98
- |BW-Body weight (kg) 70 kg| EPA7/23/98
EF-Exposure frequency (days/yr) 230 daysiyr| EPA 7/23/98
ED-Exposure duration (yr) 30 yr{ EPA7/23/98
TC-Averaging time (days) 25550 days| EPA 7/23/98
INHR-Inhalation rate (m3/day) 20 m3/day| EPA 7/23/98
PEF (m3/kg) 8.600E+089 m3kg| EPA 7r23/98
EV (event/day) 1 event/day| EPA 7/23/98
F-Conversion factor (kg/mg) 1E-06 kg/mg

{1] From: "IRIS" or “Region 9: Preliminary Remediation Goais"

[2) Derma) Slope Factor is assumed to equal Oral Slope Factor
[3) From: “EPA 7/23/98" and “Region 9: Preliminary Remediation Goals”
[4]) From: Final Technical Memorandum. EPA, 1985
PRG = (TR * ATC" BW) / [(EF * ED) * (IR * SFo " CF) + (SA~ AF * ABS * EV * SFo* CF) + INHR * SFi * {1/ PEF+1/VF)))}
FOR PAHS: PRG = (TR * ATC" BW) / [(EF * ED) * (IR * SFo * CF) "2}

PVI3W0DIRA-MLDVPRGC 1 WB2

09/21/58



TAELE 3B+

MR35 CONCENTRATICNS - RESICENTIAL EXPCSURE STENARID 'RME"

PRG DRIVER. NOMNCANCER RISK
IXBCSURE MEDA. Sod

RDOUTE OF EXPCSURE DERMAL A2SORPTION INGESTION AND INHALATION

U Fam RS or Regon 9 Prelrminary Remedsator Soads”

Orai= RCFCEFCED])/(RfO0 * 4! * ATNC * 8W)
rrgaton = MNHR CEF T ED C (1AVF « 1 2EF) )/ RO * H * ATNC * 34D
e 3 (CFCAFTABS*SACEVCEF CED, /(RO HI° ATNC ° BW)

T RPN . STNEDDE

| Oral RFDX1; |Inhaianon RID(1] Dermal RID[Z) | VFI4] | ABS{3]  PRG

jnermecal ' mokgdsy | mokgday  mokgcay | mikg | Factor | mong

Jperaotra 2004 | NA 20C4! NA | c1' 653

¢ Metrypnena 1 2 005! NA 00|  *osEe0s! cil 817

o Ciaere S04 NA D58| 5 42E-D4; 0.13: 5203

— ‘

DXPTSURE ASSUMPTIONS vame! Unes Source

iR Qestor Rave ! 12C mgyday £Pa 11714795

IS L Surace Avea (o f seoc! ar2  EP&11114%95]

A7 Adnererce Sactor imgrem2) | 1 moaTI  EP 1171485

Bv-Body wesgre wg) 70! g EPAIIN14RS!

7 Exootae tequency (asysyT px o daysyr EP2 11:14%5!

25 xposure durabor tyr ! x y EDA".'M&SE

LN {3ovn | 13950 days  EPA 11485

- a2ars hdex (aretiess) ! 1 uBess  EPA 11-14505!

™3 rvaator Rate ‘mydey) 20[ m3oay  EFA 11145

T Mg € 50E+09’ g EPA 111455

TV evertyy 1 everaday EPL 1194785

- q VA

CF Lorverpor fackor (iayma) €06 e J



Table 3B-5

SOIL PRG CONCENTRATIONS - RESIDENTIAL SCENARIO (CTE)

PRG DRIVER: CANCER RISK
EXPOSURE MEDIA: SOIL

ROUTE OF EXPOSURE: DERMAL ABSORPTION, INGESTION AND INHALATION

Oral Siope | Inhalation [1] [Dermal Siope|  VF[4]
Factor [1] Slope Factor | Factor [2} m3/kg ABS[3] PRG
IChemical {mg/kg-day)-1 | (mg/kg-day)-1 |(mg/kg-day)-1 Factor mglkg
{PCEs 77 1 7.7 NA 0.03 8.06
ic 1.5 15 1.5 NA 0.0 55.18

fBenzene 0.029 0.029 0.025] 5.00E+03 0.1 41.28
{Benzo(ajanthracene 0.73 NA 073] 3.44E+07 0.13 68.06
IBenzo(ajpyrene 7.3 NA 7.3] 3.48E+07 0.13 6.81
{Bero(b)Auoranthene 0.73 NA 073] 1.35E+07 0.13 68.06
{Dibenzo(a, hanthracene 7.3 NA 7.3] 4.38E+08 0.13 6.8
Indeno(g,h,i)pyrene 0.73 NA 0.73| 3.05E+08 0.13 68.06
[Target Risk 1E-06

|[EXPOSURE ASSUMPTIONS Value Units Source

ﬂR-lrnytstion Rate 50 mg/day( EPA 7/23/98

SA-Surface Area (cm2) 5000 cm2] EPA 7/23/98

IAF-Adherence Factor (mg/cm?2) 0.2 mglem2| EPA 7r23/98

BW-Body weight (kg) 70 kg| EPA7/23/98

EF-Exposure frequency (days/yr) 40 days/yr] EPA 7/23/98

ED-Exposure duration (yr) 9 yr| EPA 7/23/98

ATC-Averaging time (days) 25550 days{ EPA 7/23/98

INHR-Inhaation rate (m3/day) 20 m3/day| EPA 7/23/98

PEF (m¥kp) 8.600E+09 m3dfkg| EPA 7/23/98

EV (event/day) 1 event/day| EPA 7/23/98

F-C.onversion factor (kg/mg) 1E-D6 kg/mg

[1] From: “IRIS" or "Region 9: Preliminary Remediation Goals®
[2] Dermal Slope Factor is assurmned to equal Oral Slope Factor
[3) From: “EPA 7/23/98" and “Region 9: Preliminary Remediation Goals"
[4] From: Final Technica! Memorandum. EPA, 1995
PRG := (TR~ ATC™ BW)/ [(EF * ED) * (IR * SFo * CF) + (SA * AF * ABS * EV * SFo * CF) + (INHR * SF) * (1/ PEF+INVE)))}
FOR PAHS: PRG = (TR * ATC" BW) / [(EF " ED) " (IR * SFo " CF) "2)

P:\13WB\003RA-MLDPRGC1. WR2
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TAS £ BE

SRS CONCENTRATIONS - RESIDENTIA, EXPCSL

PRG DRIVER: NONCANCER RISK
EXPTSURE MEDA Sad

RE STINARIC (TTE.

RIUTE OF EXPOSJURE. DERMAL ABSORETION INGESTION ANT INRA_ATICN

| Orai RID(1] EbhmtmR!D{‘I]'Dem.alRfDﬁ]; VF[4) JAasm PRG
Cherncal mg/kp-day | mg/kg-Qay mg/xg-day m3/kg Factor | mg'kg
- Noerzch xar: 2 04! NA | CO0&,  NA 01 T3
{-Met~vrrera < 2cs) NA! C.005! 1.095+06. 01] 2282
A agr i anene 204 NA' 004! 542504 212l 161544
: | L

XPCSURE ASSUMPTIONS vatae! U-res! Source

R-rgeston ste ‘ B mg3ay EPA 114785

SA-Surtace Area (or2; s00C! a® EDA 111485

A7 Acherence Factor (mgrem2) | 2! myTrl  EPA 1111495

B-Body wegrt (kg} b kg EPA *1r14/95:

€7 -Exposare frecuercy Gaystyr) 4 Zayvyr EPA 111495

EDE rposire auraoon () 5 vt EPA 11714995

AW ‘anys) 0@ days EPA 11MAGS.

f-~arard noex ntiess) i uniess EDA 11414795

D2 rvaator Rate (mirsay) x m3aay EPA 1111495

|PES rmagy: 8 605 +08 mIAQ ESA 111485

Fsv‘mon . eventay EOA 111495

ICF -Corwerscr tactor (xaimg) 1E-06 g

{4 Sror. "RIS” o Reguon § Prebymanary Rermedcaton Soals”
<. Derrae Reference Dose & assumed i axar Ora Jeferrce Dose
{3 From Regoon 5 Predwrwnary Remeaaton Goals™. * 398

M From Frwd Tecrrecal Memorandur. EPA, 1995
PR3 = rat » intatahon + Derrmad)

Ora =R CF " EF "ED}/(RfDo * H * ATNC * B\
TR " =1 * ATNC * 3y,
Oerran = TFCAFCABSCSACEVCETCID)  RIDECH CATNZ C B

reaapar = WHR ° £F * ED * [IAF « 1 PER)

[ ]

&

(24



TABLE 3B-8

PRG CONCENTRATIONS - COMMERCIAL/INDUSTRIAL SCENARIO (RME)

PRG DRIVER: NONCANCER RISK
EXPOSURE MEDIA: Soil

RCOUTE OF EXPOSURE: DERMAL ABSORPTION, INGESTION AND INHALATION

Oral RID[1] [Inhalation RMD[1]| Dermal RMD[2] | VF[4] | ABS[3] PRG

Chemical mg/kg-day mg/kg-day mg/kg-day m3/kg Factor mg/kg
Dibenzofuran 0.004 NA 0.004 NA 0.9 983
4-Methylphenol 0.005 NA 0.005| 1.09E+06 0.1 1229
Naphthalene 0.04 NA 0.04| 5.42E+04 0.13 7704
[EXPOSURE ASSUMFTIONS Vaiue Units Source

IR-Ingestion Rate 50 mg/day EPA 7/23/98

SA-Surface Area (cm2) 5800 cm2 EPA 7/23r98

AF-Adherence Factor (mg/cm2) 1 mg/cm2 EPA 7/23/98

BW-Body weight (kg) 70 kg EPA 7/23/98

EF-Exposure frequency (days/yr) 165 daysfyr EPA 7/23/98

ED-Exposure duration (yr) 25 yr EPA 7/23/98

ATNC (days) 9125 days EPA 7/23/98

Hi-Hazard index (unitiess) 1 unitless EPA 7/23/98

INHR-Inhalation Rate (m3/day) 20 m3/day EPA 7/23/98

PEIF (m3/kg) 8.60E+09 m3/kg EPA 7/23/98

EV (event/day) 1 event/day EPA 7/23/98

CF-Conversion factor (kg/mg) 1E-06 kg/mg

[1) From: "IRIS" or "Region 9: Preliminary Remediation Goals"

[2] Dermal Reference Dose is assumed to equal Oral Refernce Dose
[3] From: "Region 9: Preliminary Remediation Goals™, 1998

{4] From: Final Technical Memorandum. EPA, 1995

PRG = 1/ (Oral + Inhalation + Dermal)

Oral = (IR * CF * EF * ED) / (RfDo * HI * ATNC * BW)
Inhalation = (INHR * EF * ED * (1/VF + 1/PEF) )/ (RfDi * HI * ATNC * BW)
Dermal = (CF * AF "ABS * SA* EV* EF * ED) / (RfDd * HI * ATNC * BW)

PALMIOOIRA-NLDTNCSIOF Wi2
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SOOI PRG CONTENTRAT.ONS - COMMISIC.ALINZUSTIAL

PRG DRIVER: CANCER RISK
EXPOSJRE MEDA: SOIL

ZENAR.DIZTEN

ROUTE OF EXPCSURE. DERMAL ABSORPTYON INSESTION ANT (N=A_ATION

Orai Siope  innalaton [1)

Derma! Siope VFI&}

Factor (1) Siope Factor Factor (2] | mi&g . ABS[3] PRG
| (mgAcgdayh1_(mog-aay+t | (mokg day1 | |_Factor | mohg
' T A =77 NA c.e 2.84

15; 15 1.5 NA oi g3
2.029i 0626 £.C29] 5.00E+33 i 007
c.73 NA 0TI 344E«07{ ©13] 300
! 3 NA 7.3] 3 48E+07! 0.13 330
i 273 NA - 073 © 3SE«07: 013 33100
: -3 NA T3 438E+08" c13 3130
[ B NA 072 3 OSE+D8! 13 M0
' | i
1£-06
vane ures Source
25 mgexy EPA 11114735
5500 oTZ EPA TI1479S
c2 mgor? EPA 1111495
o . ECA 11711485:
: 165 caysyr EPA 111495
i 9 y EPA11n4%85
! 25550 drys EPA 1111495
2 miasy EPA 117145
. 8600E~09 mIkg  EPA 1171485,
‘ 1 et ey EPA 111485
* £-06 k) g

) Srorm. "RIS” of *Regeon 9 Preivrwreny Remedmtor: Soass”
Z, Serwal Sa0e Facky 8 as3umed 1o acus Ora Swooe Factor
™ From “EPA T7VSE" and "Regeor § Srelrmenary Remedxabon Goals®
N From EPA TTZ¥SE” anc “Regear: §  Prefirnerary Remecabon Somts”

PG TRCATTOW CTEFCER IR SFe IF - BAC AT
FOR PAsS PRG x TR ATC BWN, [EF"£2)° 7R ° 87

> T IEMITIR AN DFRGT C0TT

AZS °

c=m2

0 5F2 C TF o AN T SFL 1 DER VR
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TAELE 38-10

PRG CONCENTRATIONS - COMMERCIAL/INDUSTRIAL EXPOSURE SCENARIO (CTE)

PRG DRIVER: NONCANCER RISK
EXPOSURE MEDIA: Soil

ROUTE OF EXPOSURE: DERMAL ABSORPTION. INGESTION AND INHALATION

Oral RfO[1] |inhalation RID[1]| Dermal RD(2]{ VF[4] ABS[3] PRG
l(;hemical mg/kg-day mg/kg-day mg/kg-day m3/kg Factor ma/kg
[Dibenzoturan 0.004 NA 0.004 NA 0.1 4955
Js-Methyiphenol 0.005 NA 0.005| 1.09E+06 0.1 6194
INapnthalene 0.04 NA 0.04] 542E+04 0.13] 39961
[EXPOSURE ASSUMPTIONS Vaiue Units Source

IR-Ingestion Rate 25 mg/day| EPA 11/14/95
SA-Surface Area (cm2) 5000 em2| EPA 11/14/95
AF-Adherence Factor (mg/cm2) 0.2 mg/ecm2| EPA 1171485
BW-Body weight (kg) 70 kg| EPA 11/14/95
EF-Exposure frequency (days/yr) 165 daysfyr| EPA 11/14/85
ED-l=xposure duration (yr) 2] yr}] EPA11/14/95

TNC (days) 3285 days| EPA 11714185
Hi-Hazard Index (unitiess) 1 unitiess}| EPA 11/14/95
INHR-Inhalation Rate (m3/day) 20 m3/day| EPA 11/14/95
PEF (m3/kg) 8.60E+09 m3kg| EPA 11714185
EV (event/day) 1 event/day| EPA 11/14/95
CF-Conversion factor (kg/mg) 1E-06 kg/mg

1] From: "IR!S" or "Region 9: Preliminary Remediation Goals"

[2] Dermal Reference Dose is assumed to equal Oral Refernce Dose

[3} From: "Region 9: Preliminary Remediation Goals™. 1998

{4] From: Final Technical Memorandum. EPA, 1985

PRG = 1/(Oral + Inhalation + Dermal)
Cral = (IR * CF *EF * ED)/ (RfDo * HI * ATNC * BW)
Inhalation = (INHR * EF * ED * (1\/F + 1/PEF) ) / (RIDi * Hi * ATNC * BW)
Demal = (CF* AF * ABS* SA*EV* EF* ED)/ (RfDd * HI * ATNC * BW)

PAIMRADONRAML DATNCSIDF WR2
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Tabie 38-11

SOIL TSC CONCENTRATIONS - COMMIRTIALINT USTRIAL SCENAR S R-E )

TSC DRANVER: CAMNCER RISK
EXPOS.RE MEDA. SOIL

ROUTE OF EXPOSURE: DERMAL ABSTRPTION

NGESTION ANT INHALATION

; Oral Siope | mhalstion [1] | Dermal Siope VFi4)
| Facor 1) EShptF-dof‘ Factor 2] . miAkg ARSI} TSC
| (mgkg-day)-1 i (mg/kg-day)-1 | (mg/kg-day}1 i Factor | mgkg
jpces . T3, NA 77 NA 2.m| 3690
- sl 15 1.5 NA 001] 2%°s
jBerzene 2 0 028! 0029 500E+(3 01 632
27 NA' 073 J44E+07 0:3] 150.12
73 NA; 73 JaBE«Q7 c13] 150t
z7 NA D73  1.35E+07 043] T2
-3 NA 73 43BE<08 03] 551
o ) NA 073 305E«08 D.¢3! 180 72
: |
1E-06
vaise| Unss Source
2 mo axy Sae speciic
840! or2 EPA 1996
333 mg/=m2 EPA 1996
K el Q EPA 1996
; 5TE daysy  Ste sspecific
| 2= bad EPA 1596
: 2e550 days  EPA 1996
ot mY ey EPA 1996
8 500 ~09 Mg ECA 1171495
' evertasy £°A 1114795
e e

4] Fro= "TR.S" o "Regeon 9 Preivmwrary Remedatcr Goass®

+2i Derani Sicpe Sactor 68 sssurec t= e Orai Slooe “acty

31 Fror, "EDA 77298 and “Regor § Svreirmwnary Remedmbon Goas®

X Fror. "EPA 72398 and Regror 9 Precwary S emecatiar. Goass®

RS TRCATIT BN JEF CEDN TGP CSFC IF - SAT AT ABS EV S SF0 " SF « PR CSF 1 PEF- VAR

PR NR LML OSSN
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TABLE 3B-12 “
TSC CONCENTRATIONS - COMMERCIALANDUSTRIAL EXPOSURE SCENARIO (RHE)
TSC DRIVER: NONCANCER RISK

EXPOSURE MEDIA: Soil

ROUTE OF EXPOSURE: DERMAL ABSORPTION, INGESTION AND INHALATION

Oral RID[1] [inhalation RID{1][ Dermal RID[2) VF[4) ABS[3] TSC
lChemlcal mglkg-day mg/kg-day mglkg-day m3/kg Factor mglkg
{Dibenzofuran 0.004 NA 0.004 NA 01| 186779
f4-Methyiphenol 0.005 NA 0.005] 1.09E+D6 04| 233474
[Naphthalene 0.04 NA 004 542E+04 0.13] 1565513
JEXPOSURE ASSUMPTIONS Value Units Source

IR-Ingestion Rate 2 mg/day Site specific
SA-Surface Area {(cm2) 840 cm2 Site specific

F-Adherence Factor (mg/lcm2) 0.043 mg/em2 EPA 1996
BW-Body weight (kg) 70 kg EPA 1896
EF-Exposure frequency (days/yr) 975 days/yr Site specific
ED-Exposure duration (yr) 25 yr EPA 1996

TNC (days) 9125 days EPA 1996
Hi-Hazard index (unitiess) 1 unitless EPA 1989
INHR-Inhalation Rate (m3/day) 20 m3/day EPA 1996
PEF (m3/kg) 8.60E+09 m3kg EPA 7/23/98
EV (event/day) 1 event/day Site specific
CF-Conversion factor (kgmg) 1E-06 kg/mg

[1} From: “IRIS" or "Region 9: Preliminary Remediation Goals”

[2] Dermal Reference Dose is assumed to equal Oral Refernce Dose

[3]) From: "Region 9: Preliminary Remediation Goals™. 1998

[4) From: Final Technical Memorandum. EPA, 1995

PRG = 1/ (Oral + Inhatation + Dermal)
Oral = (IR* CF * EF * ED)/ (RfDo * HI * ATNC * BW)
Inhalation = (INHR * EF * ED * (1VF + 1/PEF) )/ {RfDi * HI * ATNC * BW)
Dermal = (CF * AF * ABS * SA* EV* EF * ED)/(RfDd * HiI * ATNC * BW)

PAIMAMDONRA-MLDITNCSIDE WB2
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Tatwe 38-13

SO PRS CONTINTRATIONS - U707 WORLER SCENARKD (RME

PRG DRIVER: CANCER RISK
EXPOSJRE MEDA. SOIL

2DLE OF EXPOSURE DERMAL ABSTRPTYON INGEST'ON AND INKA_ATION

I Oral Siope iMﬁ]iDﬂmlSkan VFi4] :
1 Factor 1] Siope Factor | Factor[Z) ~ mdfg Assp] PRG
. (mgkg-dayl- | (mgAkg-day)1 ' (mgkg-day}1 | Factor ' mokg
y T NA T NA 003 16.91
: ° 5 18. 1.51 NA oM 10553
: s 229 ©.029! 0.029' 5.00E+M C1. 58039
, 2T NA 073 344E+D7 £13.  12¢53
! 7.3i NA 73. 3 43E+7 013! <215
a2 NA! 073 1.35E«07! c13 12053
T3 NA 73 438E+08 013 215
i ) NAj 073 3.0S5E+08 0.13 12053
I 1
18 vae| Ures | Saurce'
; 48G| mgrawy |  TPA72V98
! s800) em2| EPAT2398
\ 1] mpem2!  EPA 7.23798|
| 7! G| EPATZvES|
| 2t caysyr,  EPA 7723981
! . yr. EPA 72398
25580 cays  EPA 77398
20 midmy, EPA 72398
4 30CE 08| ming  EPATVES
| 1! evercimy  EPA 72398
TE-06 kg

4] From TRIS” or "Regeon § Prelmenary Semeccton Goals®
12, Jwrrrs Saope Factor & sssumed = egus Ol Sicoe “actor
3] Fror: "EPA 777298 and Regror & Preimarary Remediaton Goast”
3] Frorr: “EPA 777398 and "Regor § Preirwwry Rernedisbon Gosis®

PG < TR ATTBA JETCED) R SFe T - SACAF T ABS EVC SFot TT - R SF - (17 PERSIWFYE

FOR PAHS PRG = TR * ATC B WES*E " R * SF2 ° CF, 72)

> 3APOCRRA-M NPT WS

|



TABLE 3B-14

PRG CONCENTRATIONS - UTILITY WORKER (RME)

PRG DRIVER: NONCANCER RISK
EXPOSURE MEDIA: Soil

ROUTE OF EXPOSURE: DERMAL ABSORPTION, INGESTION AND INHALATION

Oral RfD[1] |Inhatation RD[1]| Dermal RM[2} | VF4] | ABS[3] | PRG
I;mmical mg/kg-day mg/kg-day mg/kg-day m3Ag Factor mg/kg
[Ditenzofuran 0.004 NA 0.004] NA 0.4 4591
fa-Methyipheno! 0.005 NA 0.005| 1.09E+06 0.1 5739
Naphttalene 0.04 NA 0.04] 5.42E+04 0.13] 39438
l .
JEXSOSURE ASSUMPTIONS Value Units Source
IR-Ingestion Rate 480 mg/day EPA 7/23/98
A-Surface Area (cm2) 5800 cm2 EPA 7/23/98
F-Adherence Factor (mg/cm2) 1 mgicm2 EPA 7/23/98
BW-Body weight (kg) 70 kg EPA 7/23/98
EF-Exposure frequency (days/yr) 21 days/yr EPA 7/23/98
ED-Exposure duration (yr) 1 yr EPA 7/23/98
TNC (days) 365 days EPA 7/23/98
HI-Hazard Index (unitiess) 1 unitless EPA 7/23/98
INHR-Inhalation Rate (m3/day) 20 m3/day EPA 7/23/98
PEF (m3/kg) 4.30E+09 m3/kg EPA 7/23/58
EV (event/day) 1 event/day EPA 7/23/98
F-Conversion factor (W 1E-06 kg/mg

[1] From: "IRIS™ or "Region 9: Preliminary Remediation Goals™

[2] Dermat Reference Dose is assumed to equal Oral Refernce Dose
[3] From: "Region 9: Preliminary Remediation Goals". 1998

[4) From: Final Technical Memorandum. EPA, 1985

PRG = 1/ (Oral + Inhalation + Dermal)

Oral = (IR* CF * EF * ED) / (RfDo * Hi * ATNC * BW)
Inhalation = (INHR * EF * ED * (1VF + 1/PEF) ) / (RIDi * Hi * ATNC * BW)
Dermal = (CF * AF * ABS * SA * EV * EF * ED) / (RfDd ™ HI * ATNC * BW)

PAIIMPOOINAN LDATNC SIDF W2

o218



Taoe 38-15

SO PRG CONTENTRATIONS - UTILTY WORKER SCENARD ‘CTE)

PRG DRIVER: CANCER RISK
EXPCOSURE MEDIA: SOIL

ROUTE OF EXPOSURE DERMAL ABSORFTION. INGESTION AND INKALATION

Oral Siope ! inhalation [1] | Dermal Siope VF[4]
. Factor [1] | Slope Factor | Factor [2] mikg | ABS[3] PRG
iChemical i(mg/kg-day)-1! (mg/kg-day)-1 | (mg/kg-day)-1 Factor | mg/kg |
Bs ; 7.7 NA 7.7 NA 0.03 118.02
: : 15 15 15 NA 0.01 659.34
Benzene 0.029° £.029 0.029| 5.00E+03 0.1 1786.15
{Benzoiaanth-acene 0.7 NA 0.73 3.44E+07 913 708.91
Be~zoa pyene 7.3! NA 7.3] 348E+07 0.13 70.89
20/0 Audranthene 0.73 NA 0.73| 1.35E+07 0.13 708.91
Dibenzs ahla~thracene 7.3 NA| 7.3 4.38E-08 £13 70.89
Andens-2 h. oyene 0.73 NA | 0.73! 3.05E-08 .13 708.91
| |
Target Rsk 1E-D6
EXPOSURE ASSUMPTIONS Value Units | Source
iR-Ingesson Raze 216 mgday: EPA 11/14/85
'SA-Surlace Area (€™2) 5000 cm2 EPA 11/14/85:
AF.As~erence Factor (mg/om2) 02 myem2 EPA 11114/35]
fBw-Bocy wesgrt xg) 70 kg, EPA11/14/95
TF-Exocsure fecuercy (days/yr) 8 davslyr; EPA 11/14/85
=D-Exoosure cu-aton {yr) 1 yr EPA 111475
ATC-Averaging tme {days) 25550 days' EPA 11/14/95!
INHR-Innalasor -ate (m3/day) 20 m3'day EPA 1111495,
PEF 'm3kg) 4.300E-09’ m3kg EPA 11/14/85)
=V ‘everigay, 1 eventday EPA 1171485
CF-Corversion ‘actor (kgng) 1E-06 Kg'mg |

' From “IRIS™ or "Regon 9. Prelrninary Remediation Goals®

i2; Dermal Sicpe Factor s assumed ‘o equal Oral Slope Factor
:3; From: "EPA TZ2398° and "Regron 9 Preitminary Remediation Goals®
13] From: "EPA 7723'$8" and "Regon 9: Preimmmary Remediation Goals®
PAG = TRTATCTBM [EFCED) iR SFS CF) . (SAT AR ABS T EV ' SF0° CFi (INHR SR ° ({1 PEFLIVE]
FOR PAHS: FRG = TR " ATC* BW; " (EF "ED) " (IR * SFo * CF *2)

21T LFOCT RA-AL DPRGC T W82

-t
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TABLE 38-16

PRG CONCENTRATIONS - UTILITY WORKER (CTE)

PRG DRIVER: NONCANCER RISK

EXPOSURE MEDIA: Soil

ROUTE OF EXPOSURE: DERMAL ABSORPTION, INGESTION AND INHALATION

[ Oral RfDO[1] |Inhalation RfD[1]| Dermal RfD[2} VF[4] ABS[3] PRG
Chernical mg/kg-day mg/kg-day mg/kg-day m3/kg Factor mg/kg
[Dibenzoturan 0.004 NA 0.004 NA 0.1] 40427
[4-Methyiphenol 0.005 NA 0.005{  109E+06 0.1] 50534
Naphthalene 0.04 NA 0.04 5.42E+04 0.13| 369220
JEXPOSURE ASSUMPTIONS Value Units Source
IR-ingestion Rate 216 mg/day EPA 11/14/95
SA-Surface Area (cm2) 5000 cm2 EPA 11/14/95

F-Adherence Factor (mg/cm2) 0.2 mg/cm2 EPA 11/14/95

Bw-Body weight (kg) 70 kg EPA 11/14/95
EF-Exposure frequency (daysfyr) 8 days/yr EPA 11/14/95
ED-Exposure duration (yr) 1 yri EPA 11714585

\TNC (days) 365 days EPA 11/14/35
Hi-Hazard Index {unitless) 1 unitless EPA 11/14/95
INHR-Inhatation Rate (m3/day) 20 m3/day EPA 11/14/95
PEF (m3/kg) 4_.30E+09 m3/kg EPA 11/14/95
EV (event/day) 1 event/day| EPA11/14/95
ICF-Conversion factor (kg/mg) 1E-06 kg/mg|l

{1} From: "IRIS" or "Region 9: Preliminary Remediation Goals"h‘

[2} Dermal Reference Dose is assumed to equal Oral Refernce Dose

[3] From: "Region 9: Preliminary Remediation Goals". 1998

{4] From: Final Technical Memorandum. EPA, 1935

PRG = 1/(Oral + Inhalation + Dermal)
Oral = (IR * CF * EF * ED)/ (RfDo * HI * ATNC * BW)
Inhatation = (INHR * EF * ED * (1/VF + 1/PEF) )/ (RfDi * HI * ATNC * BW)
Dermal = (CF * AF * ABS * SA * EV * EF * ED)/(RfDd * Hi * ATNC * BW)

PAISMEOUNA-MLINTNCSIDF WB2
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Tatme 38-*7

SOi_ TSC COMCENTRATIONS -

TSC ORIVER: CANCER RISK
EXPCSJRE MEDIA SOC

[N

TY VICRKER SCENARIC RHET

2D TE CF EXPCSUIE DERMAL ABSORPTION. INGEST:ON AND NHALATION

i Oval Slope | inhaiaton (1] :Dumaswpe VF14]}
Factae (1] Siope Factor | Factor 2) mixg ABS3) TSC
Chermecal (mog-day)-1 | (mokg-day}-1 | (Mg/kg-day)-1 Factor ' mgkg
JoC B TT 1 7.7 NA c.3- 6 45
. ©5 151 15 NAJ < 93 85
Beare ! c o a 329/ 0029 SO00E~C3 C1. 23815
Bercoanrevsces ' 37 NA 073 3 44E<07 c13 1164
Beraoaprrere ‘ 73 NA | 73 348E407 C13i 1164
BAXCrITTere 73 NA| 073 < 3SE7 13 1€ 4
A atrracene T NA. 73 4385408/ ¢ 13! 1164
$ooenc; ~ipwee 17 A 073 30SE«08] 213 e
: | i
[ arget Rk 1€-06
2 XPOSJIE ASSUMPTIONS \ Vane Lnes | Source
R-engeston ate ' 22 macay: ZPA 11.°4/95
e Arew (c=2) : 5800 cm2i EPA 14.14%95
F-Adrererce Facty imgrem2) a2 mgaom2 EPA 11,1498
Body wesre g i I kg EPA 117435
-Expesae Yequarcy (deyshT) : sC! deys'yr’  Site specific
SExsesure duraor on) +| Y| Ske speckc,
To-Averagng Srme idays) ! 2555¢ | arys| E5A 1114088
N~ R -rranor, cxe 3 day) ' 20; m¥smy EPA 111485
TF e , Abeeocsj TIAG EPA 111495
V ‘evert 2y | ‘ rvert/asy EPA 11:14%5
Corversor tachr Mkgymg) ! 1E08 mg

2 Frorm TRIST or “Region 9 Preirerary Rermedenon Gosls®

e

21 Der—~m Sicoe Factor s sssumed tc el Oral Siooe Factor

B3 Fram ERPA TAYE anct “Regon § Sremmanary lemedathon Goads®
3. Frorm, “ERA TZ298° arc "Regror 9§ Peivrwary Rerwedisbon Goaks®
G TIATT O EECED MRS TR e SAT AR ABSEV SR ' IF - R G ¢ AR AT

BT BLPCCRR AN DGR ASS



TAEBLE 3B-18

TSC CONCENTRATIONS - UTILITY WORKER (RHE)
TSC DRIVER: NONCANCER RISK

EXPOSURE MEDIA: Soil

ROUTE OF EXPOSURE: DERMAL ABSORPTION, INGESTION AND INHALATION

Oral RfD[1] [inhalation RfD[1}] Dermai RfD(2] VF{4] ABS[3] Tsc
{Chemicat mg/kg-day mg/kg-day mg/kg-day m3/kg Factor | mg/kg
Dibenzofuran 0.004 NA 0.004 NA 0.1 5390
[a-Methyiphenol 0.005 NA 0.005]  1.09E+06 01] 6738
Naphthalene 0.04 NA 0.04 5.42E+04 0.13 48556
EXPOSURE ASSUMPTIONS Value Units| =~ Source
IR-Ingestion Rate 200 mg/day| EPA 11/14/85
SA-3Surface Area (cm2) 5800 cm2 EPA 11/14/95
-Adherence Factor (mg/cm2) 0.2 mg/em2| EPA 11/14/35
BW--Body weight (kg) 70 kg| EPA 11/14/95
EF-Expasure frequency (days/yr) &0 days/yr Site specific
ED-Exposure duration (yr) 1 yr Site specific
ATNC (days) 365 days Site specific
Hi-Hazard Index (unitiess) 1 unitiess EPA 1989
INHR-tnhalation Rate (m3/day) 20 m3/day] EPA 11/14/85
PEF (m3/kg) 4.30E+09 . m3/kg| EPA 11/14/95
EV (event/day) 1 event/day| EPA 11/14/85
F-Conversion factor (kgimg) _ 1E-06 kg/mg

[1] From: “IRIS™ or “Region 9: Prefiminary Remediation Goals”

[2] Dermal Reference Dose is assumed to equal Oral Refernce Dose

[3] From: "Region 9: Preliminary Remediation Goals™. 1998

[4] From: Final Technical Memorandum. EPA, 1995

PRG = 1/ (Oral + Inhalation + Dermal)
Oral = (IR * CF * EF * ED)/ (RfDo * HI * ATNC * BW)
Inhalation = (INHR * EF * ED.* (1/VF + 1/PEF) ) / (RDi * Hl * ATNC * BW)
Dermal = (CF * AF * ABS * SA* EV * EF * ED) / (RfDd * HIl * ATNC * BW)

PAIMFOOIRAMLIVTNC SIDF Wi
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S PRS CONTENTRATIONS - SOMMIRZA_SNIUSTRIAL SCENARIC RMD)

PRG DATVER CANCER RISK
EXPOS.SEMIA SO

AUTE OF IXACSURE JERMAL ASSORPTION

INGESTION ANT INHALATION

Ora Siope | nhalabon [1] iDermal Siope  VFI4] |
Factor [1] | Siope Factor | Factor {2) mikg | ABS[3] . PRG
S— ImoAg-day)1 | (mog-dayH1 | imokg-day>t | Factor ' mog
=™ X 1 77 NA 003, 25
Asermc °5 15 15 NA 0.0%. 2.68
= 0.029! 0 029! & OOE+03' Cvi 233
| e —— a7y NA! D73 J44E-CTI 013 554
Berasaovrene 73] NA: T3 348E+07 013 €59
T crartreane ¢ 73 KA C.73 1 35E«07 c13 £.54
T3 Vet racene T3 NA T3 438E+08 013 5
roeno; +icwene a3 NA C73 305E-08 0313 594
|
- orget R TE-06
[EXPOS_SE ASS MPTIONS vane ety - Source
0. mydey EPA 77396,
5800 cm2' EPA 77398
1 mglom2  EPA ~773758'
7! &g EPA 2398
1651 dayryr: EPA 72398
zsi yi EPA 7:Z3%98]
25550 days EPA 77398
2 myary EPA 77308
2 BO0E-09 m3%g EPA 72398
. wvertidey EPA 77398
1E06 kpmg

11} Frorr "5 o "Regior & Predrrwnary Remediatior Gonis”
2 Sermai Swoe Facor s zssurmed o egual Oral Siope Faczor
X Fromm. "EPA TTI9E and “Regor 9 Prelrtwrary Rermedmtor: Gosls®
£ Fromr Sra Techncal Marmoranou. EPA 1995
TS E TR AT PN (EFCED) R Fe TR e SACAN CABSEV TS0 T IF - INWR 5 T 1 PER- 1 VR

TR PA~S DRG = TP CATCT BWh

2 T MBLAR A M PG WD

EFCEMACQAR "SR "CF) 72

0921198
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Appendix B

Commercial/Industrial Worker Scenario

New RHE exposure values, consistent with the practices adopted for the other RHE
scenarios, were developed for the commercial/industrial vapor intrusion scenario. The two
factors to develop for this exposure scenario are the exposure duration and the exposure
frequency. The median occupational tenure (both sexes, all occupations) is 6.6 years (U.S.
EPA, 1997; Table 15-176). Nine years would reasonably represent an RHE scenario exposure
duration. However, in order to maintain consistency with the outdoor commercial/industrial
scenario which is part of the basis for the ROD cleanup levels, 25-year duration has been
selected for this scenario.

An RHE exposure frequency was developed based on work week statistics. The weighted
mean hours per week worked (both sexes) is 21.82 hours (U.S. EPA, 1997; Table 15A-6). An
exposure frequency of 219 days per year reflects 35 hours per week worked over a 50 week
period (assuming 2 weeks vacation). This occupational exposure frequency, 219 days per
year (U.S. EPA, 1993), was selected for the RHE. From a practical standpoint, this is a high
exposure for workers, as it assumes they are on the ground floor of the building and spend
very little working time elsewhere (e.g., out of the office for meetings or other
responsibilities, in other buildings, or even on other floors of the same building).
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joil Screening Guidance, Superfund, US EPA Re( tional - Child ( Page 1 of ;

U.S. Environmental Protection Agency

Superfund
Recent Additions | Contact Us | Search:l . (GO
EPA Home > Superfund > Health & Safetly > Risk Assessment > Jools of the Trade > Soif Screening Guidance for Chemicals
Sites Soil Screening Guidance for Chemicals
Programs
Regions & Partners Equation Values for Inhalation of Volatiles
Community
Involvement
e Soil Saturation . . . .
Health & Safety Volatilization Factor . Noncarcinogenic Carcinogenic
Law, Policies & Parameter Value g:;c;::;?tlon Value Parameter Value Parameter Value
Guidances
information Sources .
Target Hazard Quotient . . 1.0E-
About Superfund Surface Area (acres) 0.5 (unitless) 1 Target Risk (unitless) ¢
Conferences City (climate zone) ((i/r;;;:ago Exposure Duration (yr) 6 I(Ey):)p osure Duration ¢
Exposure Frequency Exposure Frequency
2_ 3
Q/C (g/m2-s per kg/m¥) 97.78 (daylyr) 20 (daylyr) 20
Fra;tion organic carbon 0.02 F ra_ction organic carbon 0.02 Average Lifetime (yr) 70
(unitless) (unitless)
Dry soil bulk density 167 Dry soil bulk density 167
(g/lcmd) ) (g/cmd) '
Soil particle density Sail particle density
(glem®) 274 (glom®) 274
Water-filled soil porosity Waterfilled soil porosity
.26 0.26
(L water son) 02 (LwaterLsa)
Exposure interval (s) 9.5e08

Soil Screening Levels for Inhalation of Volatiles (mg/kg)

Inhalation 'Malation v, tilization Soil
Analyte Cas Number nR?Ca ton Unit Factor Saturation Noncarcinogenic  Carcinogenic
Risk Concentration
Aroclor 1254 11097691 5.7E-04 4 4.2E+06 2.3E+02 1.6E+03

ile://P:\13\49\015\Risk%20Update\USEPA %20Submittal\rec%20child.htm 10/28/200:



wil Screening Guidancee, Superfund, US EPA Page 7 of

Arsonic, Inorganic 7440387 43 0348

Honzono 71432 306,028 78t 068 200 04 241 03 1184004 Hat 102
Bonzo(a)pyrona 50328 3.GL 07

Crasol, p- 106444 320 05 3 B[ 04

Dibanzofuran 132649 6.9t 10?7

Naphthalone 91203 306038 4.31.+05 240404

This site is maintained and operated through a cooparative agroemant between the EPA Office of Superfund and Oak Ridge National
L aboratory. | or yuestions or commants please contact the Office of Supurfund.

QLWL Hoing § Busstund Huma | QUG Home

LI'A Hloma | Privacy and Seouily Notica | Cuntucl Ua

L nnl updatatt on Monday, | obrunary 17th, 2003
UL http fdisk It ornl govicgh binfapa/anl? el

ile://P:\13\90\01 S\Risk%ZOUpdatc\USEPA%ZOSubn* .Arec%20child.htm ( 10/28/200:
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Commercial/lndustrial ( ( Page 1 of -

| U.S. Environmental Protection Agency
Superfund
Recent Addiions | GontactUs|  Search:| 0}

EPA Home > Superfund > Health & Safety > Risk Assessment > Tools of the Trade > Soil Screening Guidance for Chemicals

Sites Soil Screening Guidance for Chemicals
Programs
Regions & Partners Equation Values for Ingestion
Community
Involvement
Health & Safety Noncarcinogenic Value Carcinogenic Age-adjusted Value Carcinogenic Nonadjusted Value
Parameter Parameter Parameter
Law, Policies &
Guidances .
Information Sources I:r:gl: tslz)azard Quotient 1 Target Risk (unitless) 1.0E-5 Target Risk (unitiess) ;'OE‘
About Superfund Body Weight (kg) 70 Adult Body Weight (kg) 70 Body Weight (kg) 70
Conferences Child Body Weight (kg) 0
Exposure Duration (yr) 25 Adult Exposure Duration (yr) 25 Exposure Duration (yr) 25
Child Exposure Duration (yr) 0
Exposure Frequency (day/yr) 97.5 Exposure Frequency (day/yr) 97.5 Exposure Frequency (day/yr) 97.6
Intake Rate (mg/day) 2 Adult intake Rate (mg/day) 2 Intake Rate (mg/day) 2
Child Intake Rate (mg/day) 0
Average Lifetime (yr) 70 Average Lifetime (yr) 70
Age-adjusted Ingestion Factor (mg-yr/kg-
day)
Soil Screening Levels for Ingestion (mg/kg)
Oral Oral Carcinogenic Carcinogenic
Anaiyte Cas Number RfD Fsa’z,t):r Noncarcinogenic (Age-adjusted) (Nonadjusted)
Aroclor 1254 11097691 2.00E-052 2.00E+00% 2.62E+03 1.83E+03
Arsenic, Inorganic 7440382 3.00E-042 150E+002 3.93E+04 2.45E+03
Benzene 71432 4.00E-03 5.50E-022 5.24E+05 6.67E+04
Benzo[a)pyrene 50328 5.03E+02

ile://C\DOCUME~I\dmh\LOCALS~\Temp\ONZXFAXA .htm 10/28/200:
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7.300 +00 8

Crosol, p- 106444 5001 03h 6 hhE e 0h
Dibanzoturan 132649 4 001. .03 RPNV
Naphthalone 91203 2001 024 20620000

Equation Values for Inhalation of Fugitive Dust

Particulate Emission Factor Parameter Value Noncarcinogenic Parameter Value Carcinogenic Parameter Value
Surface Aroa (acres) 05 Targot Hazird Quotiont (uritloss) 1 Fargnt Risk (umtines) 100 5
City (climate rona) Chicago(VI) Exposure Duration (yr) 25 t xposure Duration (yr) 25
Q/C (g/m?-s per kgim?) 97.78 Exposuro MNoquoncy (day/yr) 97.5 I xposuro Fraquency (daylyr) 97.5
Fraction of vogetative cover (unitlnss) 0.5 Avarago Lifetime (yr) 70
Moan annual windspeod (m/s) 465

[.quivalent throshold value of
windspeed al Im {m/s)

Function depandont on U, /U, (unitless) 0.182

1132

Soil Screening Levels for Inhalation of Fugitive Dust (mg/kg)

inhalation inhalation Particulate
Analyte Cas Number RIC Unit Emission Noncarcinogenlc Carcinogenic
Risk Factor

Aroclor 1254 11007691 57E-04 Y 1.65(+409 2.84L+05
Arsenic, Inorganic 7440382 43C-034 1.55E +09 3.78E+04
Benzeno 71432 3.00E-02 4 7.BE-06 4 1.55+09 1.748:408 2.08E+07
Benzola)pyrone 50328 1.556+09

Cresol, p- 106445 1.65E+09

Dibenzofuran 132649 1.55€+09

Naphthalene 91203 3.00E-03 2 1.55E+09 1.74E+07

Equation Values for Inhalation of Volatiles

ile://CADOCUME~I\dmh\LOCALS~1 \Tcmp\ONZX‘ XA.htm ( 10/28/200:
' . . . : !
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Page 3 of
A Soil Saturation . : . :
g°lat'"zat'°" Factor Value Concentration Value E?pfflit‘:u_r]ogemc Value Carcinogenic Value
arameter Parameter Parameter Parameter
Target Hazard Quotient ; ; 1.0E-
Surface Area (acres) 0.5 (unitless) 1 Target Risk (unitless) 5
City (climate zone) (Cim;:ago Exposure Duration (yr) 25 (Ey):)p osure Duration 25
Exposure Frequency Exposure Frequency
2 3
Q/C (g/m?-s per kg/m’) 97.78 (daylyr) 97.5 (dayiyr) 97.5
Fraction organic carbon Fraction organic carbon _—
(unitless) 0.02 (unitless) 0.02 Average Lifetime (yr) 70
Dry sgll bulk density 1.67 Dry sgll bulk density 167
{g/cm?) {g/cm®)
Soil particle density Soil particle density
(glom®) 274 (glom?) 274
Water-filled soil porosity 0.26 Water-filled soil porosity 0.26
(L water'L son) ' (L waterL son) '
Exposure interval (s) 9.5e08
Soil Screening Levels for Inhalation of Volatiles (mg/kg)
. Inhalation S Soil

Analyte Cas Number Inhalation Unit Volatilization Saturation Noncarcinogenic  Carcinogenic

RfC ] Factor .

Risk Concentration
Aroclor 1254 11097691 5.7E-04 4 4.2E+06 2.3E+02 7.6E+02
Arsenic, Inorganic 7440382 43E-032
Benzene 71432 30E-022 78E-062 2.0E+04 2.4E+03 2.2E+03 2.6E+02
Benzo[a]pyrene 50328 3.6E+07
Cresol, p- 106445 3.2E+05 3.8E+04
Dibenzofuran 132649 6.9E+02
Naphthalene 91203 3.0E-03 3 4.3E+05 4.9E+03
This site is maintained and operated through a cooperative agreement between the EPA Office of Superfund and Oak Ridge National
Laboratory. For questions or comments please contact the Qffice of Superfund.
ile://CADOCUME~I\dmh\LOCALS~1\Temp\ONZXFAXA.htm 10/28/200:
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U.S. Environmental Protection Agency

Sites Soil Screening Guidance for Chemicals

Programs

Regions & Partners

Community

Equation Values for Ingestion

J
"

Involvement

Noncarcinogenic

Carcinogenic Age-adjusted

Carcinogenic Nonadjusted

Health & Safety Parameter Value Parameter Value Parameter Value
Law, Policies &
Guidances .
information Sources (aro° 1 a2ad Auotient 1 Target Risk (unitless) 10E-5 Target Risk (unitless) 1.0E-
About Superfund Body Weight (kg) 70 Adult Body Weight (kg) 70 Body Weight (kg) 70
Conferences Child Body Weight (kg) 0
Exposure Duration (yr) 1 Adult Exposure Duration (yr) 1 Exposure Duration (yr) 1
Child Exposure Duration (yr) 0
Exposure Frequency (day/yr) 60 Exposure Frequency (day/yr) 60 Exposure Frequency (day/yr) 60
Intake Rate (mg/day) 200 Adult Intake Rate (mg/day) 200 intake Rate (mg/day) 200
Child intake Rate (mg/day) 0 _
Average Lifetime (yr) 70 Average Lifetime (yr) 70
Age-adjusted Ingestion Factor (mg-yr/kg-
day)
Soil Screening Levels for Ingestion (mg/kg)
Oral Oral Carcinogenic Carcinogenic
Analyte Cas Number RD ng:r Noncarcinogenic (Age-adjusted) (Nonadjusted)
Aroclor 1254 11097691 2.00E-054 2.00E+001Z 4.26E+01 7.45E+02
Arsenic, Inorganic 7440382 3.00E-042 1.50E+002 6.39E+02 9.94E+02
Benzene 71432 4.00E-03 5.50E-022 8.52E+03 2.71E+04
Benzo[a]pyrene 50328 2.04E+02
ile://CADOCUME~INdmh\LOCALS~1\Temp\7HX4GUN1.htm 10/28/200:
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Cranol, p 106444 SO0t 03b 106t +04
Dibonzofuran 1372649 4 001 .03 8621 003
Naphthalene 91203 2000 -0248 4.26L. 004

Equation Values for inhalation of Fugitive Dust

Particulate Emission Factor Parameter Value Noncarcinogenic Parameter Value Carcinogenic Parameter Value
Surtnce Aroa (acros) 05 TLargat Hazad Quotiant (unitioss) 1 Targot Risk (unitlass) 101 &
City (climate sone) Chicago(VIl) T xposure Duration (yr) 1 t xposure {Juration (yr) 1

QIC (g/m?-8 par kg/m?) 97./8 Exposura | roquoncy {(daylyr) 60 I xpounuro Fraquoncy (daylyr) 60

I raction of vagelative covor (unitioss) 0b Avarago Lifotime (yr) 70
Maean annual windspeod (m/s) 4.65

i_quivalont threshold value of
windspoed at 7Tm (rm/s)

Function dependent on U, /U, (unitinss) 0.182

11.32

Soil Screening Levels for Inhalation of Fugitive Dust (mg/kg)

Inhalation Inhalation Particulate
Analyte Cas Number RIC Unit Emlssion Noncarcinogenic Carcinogenic
Risk Factor

Aroclor 1254 11087691 5.76-04 4 1.55E 400 1.16L+07
Arsonic, Inorganic 7440382 43E-034 1.65€+09 1.54E+06
Benzeno 71432 3.00E-02 & 7.8E-06 4 1.65[+09 2.83L.+08 8.46E+08
Banzofalpyrene 50328 1.55E+09

Cresol, p- 108445 1.55E+08

Dibenzofuran 132649 1.55E£+08

Naphthalene 91203 3.00E-03 2 1.65E+09 2.83E+07

Equation Values for Inhalation of Volatiles

ile://CADOCUME~N\dmh\LOCALS~ l\Tcmp\7HX4‘ NI1.htm ( 10/28/200:
N . . : ( [




(

! b v

€ Page 3 of

Volatilization Factor

Soil Saturation

. Noncarcinogenic Carcinogenic

Value Concentration Value Value Value
Parameter Parameter Parameter Parameter
Surface Area (acres) 0.5 '(Tuar:gleets}:)azard Quotient 4 Target Risk (unitless) ;'OE'
City (climate zone) (Ci/hl;c):ago Exposure Duration (yr) 1 i(z;:;) osure Duration 1

Exposure Frequenc Exposure Frequenc

Q/C (g/m2-s per kg/m®) 97.78 (daF;l/yr) ) g 60 (da;;/yr) K Y 60
Fraction organic carbon Fraction organic carbon -
(unitless) 0.02 (unitless) 0.02 Average Lifetime (yr) 70
Dry soil bulk density Dry soil bulk density
(glom?) 1.67 (glcmd) 1.67
Sail pgrtlcle density 274 Sail pgrtlcle density 274
{g/cm®) {g/cm®)
Water-filled soil porosity 0.26 Water-filled soil porosity 0.26
(L walellL soll) ' (L watellLsdl) '
Exposure interval (s) 9.5008

Soil Screening Levels for Inhalation of Volatiles (mg/kg)

Analyte Cas Number Ing?(l:ation lnhal:ittlon Vol'a:g::tz::ion Sattsl:a“tion Noncarcinogenic  Carcinogenic
Risk Concentration

Aroclor 1254 11097691 5.7E-04 1 4.2E+06 2.3E+02 3.1E+04

Arsenic, Inorganic 7440382 43E-032

Benzene 71432 3.0E-0228 78E-062 2.0E+04 2.4E+03 3.6E+03 1.1E+04

Benzo[a]pyrene 50328 3.6E+07

Cresol, p- 106445 3.2E+05 3.8E+04

Dibenzofuran 132649 6.9E+02

Naphthalene 91203 3.0E-03 2 4.3E+05 7.9E+03

This site is maintained and operated through a cooperative agreement between the EPA Office of Superfund and Oak Ridge National
Laboratory. For questions or comments please contact the Qffice of Superfund.

ile://C:\DOCUME~INdmh\LOCALS~1\Temp\7THX4GUN1.htm
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Commercial/Industrial Vapor Intrusion Model




Groundwater Industrial Benzene

25 years at 219 days per year




GW-ADV
Version 3.0; 02/0;

Rsssatic
l Defaults

YES

OR

(

DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

L~ 1

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater conc. below)

—1

YES
ENTER ENTER
Initial
Chemical groundwater
CAS No. cone.,
(numbers only, Cw
no dashes) {ugl) Chemical
[T T 240703 | [ Benzene |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
. Depth Totats must add up fo value of Lyy (cell G28) Saoil
m Average below grade Thickness Thickness stratum A User-defined
soil/ to bottom Depth Thickness of soil of soil Soil 5CS stratum A
groundwater of enclosed below grade of soil stratum B, stratum C, stratum SCS s0il type soil vapor
temperature, space floor, to watertable, | stratumA, (Enter value or 0} (Enter valus or 0) directly above soil type (used to estimate OR permeability,
Ts Le Lt hy hg he water table, directly above soil vapor ky
(°C) (cm) (cm) (cm) (cm) {cm) (Enter A, B, or C) water table permeability) (cm?)
| 10 15 169 169 | 0 | 0 A [ B S | |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
m Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C
8Cs soil dry soil total soil water-fillec SCS soil dry sail total soil waterdilled 8CS soil dry soil total soil water-filled
soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity.
R’A nA e'A Panets “’n ns e.a Paramtas pbc nc e'c
Paromelers (glcm‘) {unitless) {cm*cm’) Parameters (gllcm’) (unitless) (cm%em®) Parameters {glom’) {unitless) (cm¥em?)
| S | 167 | 0.360 [ 02 T S | 1.66 | 0.375 I 0054 | S 1 1.66 I 0.375 0.054
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
m Enclosed Enclosed Enclosed Average vapor
space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bidg.
floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave biank to calculate
Lormek AP g W, Ha w ER Quu
{cm) (glﬁm-sz) {cm) (cm) (cm) {em) (1h) (Um)
[ 10 I 40 [ ®638 | o963 | 366 0.1 ] 15 ] C—
W ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for tirne for Exposure Exposure risk for quotient for
carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
AT¢ AT ED EF TR THQ
(yrs) {yrs) {yrs) jt_!ayslyr) {unitless) ‘uni(loss!
1 70 | 25 | 25 1 219 1.0E-05 | 1
Used to calculate risk-based
groundwater concentration.

P1IMA015\Risk UpdateWUSEPA Submittalicommert response\GW Ind Berz 210 days 25 yrs.dis
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DATAETNIRY SHEET

Hanry's Hanty's t nthalpy of Organic Pute
law conatant  law conntant  vaporzation at - Nonmal cathon componant Uinit
Diffunivity  Diffunivity  al refarence rofarance tha normal boiling Critical partition wirtor risk Refarance
in nir, in waler, tamparature, tomporature, bolling polnt, point,  lamparature,  confficiant, nofubilty, factor, cone,
D, D, H T AH, Ty I Kon: 4 URI RIC
(em®/m) (cm’m)  (tm-mYmol) (") (caimol)  (°K) ("K) {em’y) (mgh ) (ma/m™) ' (mgim?
| 88002 | 9BOE-08 | 554E-03 | 25 | 7.342 | 35324 | w6218 | 5800401 | 1700003 ] 786-08 | 0.0E+00 ]

END

P:A13\49\015\Risk Update\USEPA Submittal\comment response\Ci-" ind Banz 219 days 25 yrs xis3 of 7
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DATA ENTRY SHEET
Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil effective soil soil soil wall
Exnosure building air-filled total fluid intrinsic lative air  affective vapor seam
duration, separalion,  porosity, porosity, safuration, permeability, permeabifity,  permeabiiity, perimeter,
. Le o' o’ Se K ke ke Xoruck
(sec) (cm) (cm®em®)  (em’fem?) {cm*/em’?) {em>cm®) {cm?) (cm?) (cm?) (cm)
[ 788E+08 | 154 | 0130 [ 0321 ] 0.321 0.614 9.92E-08 0.246 2.44E-08 38,552 |
Area of Stratum
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A
Bidg. space to-total depth vaporization at constant at constant at viscosity at effective Diffusion
ventilation below area below ave. groundwater  ave. groundwater  ave. groundwater ave. soil diffusion path
rate, grads, ratio, grade, temperature, temperature, temperature, temperature, coefficient, length,
Qousang Ag n Zoak AHyrs Hrs H'rs Hrs D" La
(cms) (cm?) {unitless) (cm) (cal/mol) {atm-m3/mol) (unitless) (g/cm-s) (cm¥s) (cm)
[ 142E+07 | 9.35E+07 | 4.12E-05 | 15 | 8,122 2.68E-03 1.15E-01 175604 | 6.55E-04 [ 0.00E+00 | 7.73E04 | 154 |
Exponent of Infinite
Avarage Crack equivalent source Infinite
Convection Source vapor offective foundation indoor source
path vapor Crack flow rate diffusion Area of Paclat altenuation bidg.
length, conc., radius, into bidg., coefficient, crack, number, cosfficient, conc.,
Ly Couanxce ook Qua D7 Acacx exp(Pe') a Cousng
(cm) (pg/m?) (cm) (cm®fs) (cm?/s) {cm?) (unitless) (unitless) ~ (ug/m?)
| 15 [ 1.15E+02 |  0.10 | 2.37E+02 | 6.55E-04 3.86E+03 #NUMI 1.05E-05 1.21E-03
P:AT3W0\015\Risk Updale\USEPA Submittaloomment reeponse\GW ind Benz 219 days 25 yrs.xds 40f7



DATAENTRY SHEL T

RISK BASED GROUNDWATE R CONCENTRATION CALCUE ATIONSS INCREMENTAL RISK CALCULATIONS:

Incromeantal Hozard
Indoor Indoor Rink basad Pure Finid rink from quotiont
axposure axposure indoor component ndoof vapos from vapor
groundwater groundwater axposure water NXPORUIY Intrusion to intrusion to
conc., conc., groundwater solubillty, groundwater indoor air, indoor air,
carcinogen noncarcinogen conc., S cone., carcinogen noncarcinogen
{(ng/L) ) (ng/t) {a/l) (ng/t) (noll) (unitless) (unitlass)
| 493803 | NA | 493003 ] 17080068 ] 4030003 | | NA | NA ]

ME COAGE ANDTE IO W UIMMARY BEHOW (DO NOT OSE RS0 ik | REORS ARE PREENTY
MIE SSAGE The vitduos of Caouren and Chullding on the INTERCALCH workeshent ara basad on unity and do not teprasent actual valuns

SCROLL
DOWN
TO "END"

END

P:\13149\015\Risk Update\USEPA Submiital\comment rosponsa\(.‘( 1Benz 219 days 25 yrs.xi of 7 (
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VLOOKUP TABLES
Soil Properties Lookup Table Buk Density
SCS Soil Type K(cmih) aq(1fom) N (unitless) M (unitiess) n(om¥cm?®) 8, (cm¥%cm®  Mean Grain Diamster(am)  {0/em 8, (com¥em®) sCS Soil Name
C 0.61 0.01496 1253 02019 0.459 0.098 X 143 0215 Clay
CL 034 0.01581 1418 0.2938 0.442 0.07% o001 148 0.188 Clay Loam
L 0.50 001112 1472 0.3207 0.309 0.081 0.020 1.59 0.148 Loam
[€:) 438 003475 1.748 04273 0.300 0.049 0.040 1.62 0.076 Loamy Sand
S 2878 0.03524 i 06852 0375 0.053 0.044 168 0.054 Sand
SC 047 0.03342 1.208 01722 0.385 0117 0.025 183 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.083 0.02¢ 183 0.148 Sandy Clay Loam
S) 1.82 0.00858 1.679 04044 0.489 0.050 0.0048 135 0.167 Sit
SIC 0.40 001622 1.321 0.2430 0481 0111 0.00% 1.38 0.218 Sitty Clay
SICL 048 0.00838 1.521 0.3425 0.482 0.090 0.0058 137 0.198 Silty Clay Loam
SiL 078 0.00508 1.883 0.3987 0.439 0.085 0.011 149 0.180 Silt Loam
SL 1.860 0.02687 1.449 0.3009 0.387 0.039 0.030 1.62 0.103 Sandy Loam
Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Nommal vaporization at Unit
partition Diffunivity Diffusivily water Henry's of reference reference boiling Critical the normal risk Reference
coafficient, in air, in water, solubility, law tant tempx re, temperature, point, temperature,  boiling point, factor, oonc., URF RIC
Ko D, Dy s H' H T Ta Tc AH,, URF RIC extrapolated  extrapolated
. 3 tf 2 . 3, 0, o) 1
CAS No Chemical {cm/g) {cm/s) (cm¥/s) (mglL) (unitiess) {atm-m*/mol) (°C) °K) (°K) (calimol) (pgim®)'  (mgim¥) 09 )
56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-08 7.93€+02 1.24E+00 3.03E-02 25 349.90 558.60 7127 1.5E05 0.0E+00
57749 Chlordane 1.20E+05 1.18E-02 4.37E-08 5.60E-02 1.99E-03 4.85E-05 25 82424 885.73 14,000 1.0E-04 7.06-04
58899 gamma-HCH (Lindane) 1.07E+03 1.42E02 7.34E-08 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.38 15000 3.7E-04 1.1E-03 X X
80297 Ethyl ether 5.73E+00 7.82E-02 8.81E-06 5.88E+04 1.35E+00 3.20E-02 25 307.50 46874 8338 0.0E+00 7.06-01 X
60571 Dialdrin 2.14E+04 1.25E-02 4.74E-08 1.95E-01 8.18€-04 1.51E-05 25 813.32 84225 17,000 4.6E03 18E-04 X
87641 Acetone 5.75€-01 1.24E-01 1.14E-05 1.00E+06 1.50E-03 387E05 25 32920 508.10 8,955 0.0E+00 3.5E-01 X
67663 Chioroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.506-01 3.88E-03 25 334.32 53840 8688 2.3E05 0.0E+00
67721 Hexachlorosthane 1.78E+03 2.50E-03 6.80E-08 5.00E+01 1.596-01 3.88E-03 25 458.00 695.00 9510 4.0E-08 3.5E-03 X
71432 Banzane 5.89E+01 8.80E-02 9.80E-08 1.79E+03 2.27TE-01 5.54E-03 25 353.24 562.16 7,342 7.8E-08 0.0E+00
71558 1,1,1-Trichlorosthane 1.10E+02 7.80E-02 8.80E-08 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 1,138 0.0E+00 2.2E+00
72435 Methoxychior 9.77E+04 1.58E-02 4.48E-08 1.00E-01 6.46E-04 1.58E-05 25 851.02 848.49 18,000 0.0E+00 1.8E-02 X
72559 DDE 4 47E+08 1.44E-02 5.87€-08 1.20E-01 8.50E-04 2.09E-05 25 838.44 880.38 15000 O.7E05 0.0E+00 X
74839 Methy! bromide 1.05E+01 7.28E-02 1.21E-05 1.52E404 2.556-01 6.22E-03 25 2718.M1 467.00 5714 0.0E+00 5.0E-03
74873 Methyl chioride (chioromethane}  2.12E+00 1.28E-01 8.50E-08 5.336+03 3.61E-01 8.80E-03 25 249.00 41825 5115 1.0E08 9.0E-02
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10€-05 1.00E+08 544E-03 1.33e-04 25 299.00 458.70 86878 0.0E+00 30£-03
74953 Methyiene bromide 1.286+01 4.30E-02 8.44E-08 1.19E+04 3.52E-02 8.50E-04 25 370.00 583.00 7,868 0.0E+00 3.5E-02 X
75003 Chloroethane (sthyl chioride) 4 40E+00 21ME0N 1.156-05 5.88E+03 3.81E-01 8.80E-03 25 285.30 48040 5878 8.3E-07 1.0e+01 X
75014 Vinyl chloride (chloroethena) 1.86E+01 1.08E-01 1.23E-05 8.80E+03 1.10E+00 2.89E-02 25 25925 43200 5250 B88E-08 1.0E-01
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+08 1.42E-03 3.45€-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02
75070 Acetaldehyde 1.08E+00 1.24E-01 1.41E-05 1.00E+08 3.23E03 7.87E-05 25 20310 466.00 8157 2.2E-08 9.0E-03
75092 Methylens chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E03 25 313.00 510.00 8708 47EO7 3.0E+00
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00€-05 1.19E+03 1.24E+00 3.026-02 25 319.00 552.00 8,391 0.0E+00 7.0E-01
75218 Ethylene oxide 1.332+00 1.04E-01 1.45E-05 3.04E+05 2.27E02 5.54E-04 25 283.80 469.00 8104 1.0E-04 0.0E+00
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 310E+03 241E-02 5.88E-04 25 422.35 898.00 9478 1.1E06 7.0E02 X
75274 Bromodichloromathane 5.50E+01 2.08E-02 1.08E-05 B.74E+03 8.54E-02 1.80E-03 25 363.15 585.85 7,800 1.8E-05 7.0E-02 X X
75298 2-Chioropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 593E-01 1.45E-02 25 308.70 485.00 6288 (0.0E+00 1.0e-01
75343 1,1-Dichlorosthane 3.16E+01 7.42E02 1.05E-05 5.08E403 2.30E-01 5.61E-03 25 330.55 523.00 8,895 00E+00 5.0€-01
75354 1,1-Dichiorosthylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07€+00 2.60E-02 25 304.75 576.05 8247 0.0E+00 2.0E-01
75458 Chlorodiflucromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 23240 389.30 4,838 0.0€+00 5.0E+01
75604 Trichlarofluoromethane 4.97E+02 8.70E-02 9.70E-08 1.10E+03 397E+00 9.68€-02 25 298.70 471.00 5009 00E+00 7.0E-01
75718 Dichlorodifiuoromethane 4.57€+02 6.85E-02 9.92E-08 2.80E+02 1.40E+01 342E-01 25 243.20 38495 8421 00E+00 2.0E-01
76131 1,1,2-Trichloro-1,2,2-rifluorosthe ~ 1.11E+04 7.80E-02 8.20E-08 1.70E+02 1.97E+01 4 B0E-01 25 32070 487.30 8483 0.0E+00 3.0E+01
76448 Heptachior 141E+08 1.12602 5.89€-08 1.80E-01 8.056+01 1.48E+00 25 603.69 846.31 13000 1.3E03 1.8€-03 X
77474 Hexachlorocyclopsntadiene 2.00E+05 1.61E-02 7.21E-08 1.80E +00 1.10E+00 2.80E-02 25 51215 746.00 10,931 00E+«00 2.0E-04
78831 Isobutanol 2.50E+00 8.860E-02 9.30E-08 8.50E+04 4.83E04 1.18€-05 25 381.04 547.78 10,938 0.0E+00 1.1E+00 X
78875 1,2-Dichloropropane 4.37€+01 7.82€-02 8.73E-08 2.80E+03 1.15E-01 27903 25 369.52 572.00 7,580 1.9€.05 4.0E-03 X
78833 Methylethyketons (2-buianone) 2.30E+00 8.08E-02 9.80E-08 2.23e+05 220E-03 5.58E-05 25 352 .50 538.78 7481 0.0E+00 1.0E+00
78005 1,1.2-Trichloroathane 5.01E+01 7.80E-02 8.80E-08 442E+03 37302 9.11E-04 25 388.15 6802.00 8322 16E0S 14E-02 X
79018 Trichlorosthylene 1.88E+02 7.00E-02 0.10E-08 1.47E+03 4. 21E-01 1.03e-02 25 360.38 544 20 7,505 1.1E04 4 0E-.02 X
79209 Methy! acetate 3.28E400 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 508.70 7,260 0.0E+00 3.5E+00 X
79345 1,1,2,2-Tetrachioroethane 9.33e+01 7.10E-02 7.90E-08 2.06E+03 1.41E-02 . 3.44E-04 25 419.60 681.15 8,998 58E05 2.1E-01 X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 504.00 8383 27E03 2.0E-02
80626 Methyimethacrylate 6.98E+00 7.70E-02 8.60E-08 1.50E+04 1.38E-02 3.36E-04 25 373.50 587.00 8,975 O0.0E+00 7.0E-01
83329 Acenaphthena 7.08E+03 421E-02 7.69€-08 3.57E+00 68.34E-03 1.556-04 25 550.54 803.15 12,155 0.0E+00 2.1E-01 X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-08 1.98E+00 2.60E-03 8.34E05 25 570.44 870.00 12,868 0.0E+00 1.4E-01 X
#7683 Hexachloro-1,3-butadiens 5.37E+04 5.81E-02 8.18E-08 3.20£+00 3.33E-01 8.13£.03 25 488.15 738.00 10208 2.2E05 7.0E-04 X
88722 o-Nitrolchuene 3.24E402 5.87E-02 8.67E-08 8.50E+02 5 1E-Q4 1.25E-05 25 495.00 720.00 12238 0.0€+00 3.5E-02 X
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Groundwater Industrial Naphthalene
25 years at 219 days per year




GW-ADV
[Version 3.0; 02/03

[ Snmmm——
Reset to
Defaults

(

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter X" in “YES" box)

YES

Cx1

OR

DATA ENTRY SHEET

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter “X" in “YES" box and initial groundwater conc. below)

I e—
ENTER ENTER
Initial
Chemical groundwater
CAS No. conc.,
{numbers only, Cw
no dashes) {ugh) Chemical
{ 91203 | 240es03 | { Naphthalene ]
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to value of Ly (cell G28) Soil
Average below grade Thickness Thickness stratum A User-defined
soil/ to bottom Depth Thickness of soit of soil Soil SCS stratum A
groundwater of enclosed below grade of soil stratum B, stratum C, stratum SCS soil type soll vapor
temperature, space floor, fo water table, | stratumA, (Enter value or 0) (Enter value or0) directly above soil type (used to estimate OR permeability,
Ts Le Lwr ha water table, diractly above s0il vapor k,
(C) {cm) (cm) {cm) {cm) (cm) Enler A B orC) water table permeability) (cm’)
{ 10 I 15 { 169 169 0 0 A 1 S S ] [
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B StratumB StratumB StratumC Stratum C StratumC Stratum C
SCS soil dry soiltotal  soil water-fillec SCs soil dry soil total soil water-filled SCS soil dry soil total soil water-filled
soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity,
Lookup So at ot .l Lookup Sol e n® 82 Lookup Sod P n® 8,°
Parametors @ Qi"l'e”) (cm’ Icm’) Pammeters ‘(_g /cm‘) ﬂﬂ (cm’l cm") Paramelers g /o m’) Mless) (cm’/ cm’)
[ S | 1.67 I 0.3% | 026 S 1.66 I 0.375 [ o0os4a ] S | 166 | 0375 | 0054 |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor
space Soil-bldg. space space Enclosed Floor-wall {ndoor flow rate into bidg.
floor pressure floor floor space seam crack air exchange OR
thickness, differertial, length, width, height, width, rate, Leave blank to caiculate
Lorax AP s Wa Ha w ER Qi
fem) (glome) ~om) fom) (em) ferm) () —m
[ 10 | 40 | 9638 | o638 366 0.1 I 15 1 ]
ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure riak for quotient for
carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
AT AT ED EF TR THQ
yrs) {yrs) (yrs) . {(dayshr) {unitiess) {unitless)
[ 70 ] 25 T 25 [ 219 10E05 | 1
Used to calculate risk-based
groundwater concentration.
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CHEMICAL PROPERTILH S 1

Honty's Honty's | nthalgry of Chgank, Mure
faw wtohetant  law conatant vapurization at - Noimal rarfxon T omponant Lind

Diffimivily  Difusivity ot rofetonio teforom.o the notmal benling Crllnanl prartftion watot tink Rettanue

n air, it watet, lampaialute,  lompetatute, tnling guniet, pated,  teompacative,  tooffusont, wedul ity [N <N,

0, D, 1 T A, 1y 1, K. n LR s
(zm'm)  (em't (ot m*mol) ey (¢ atrmo) (K) %) (em'ty)  (mpn ) (ppin®y ' (mgim’)
| suol 0z | 780 o6 | ana o4 | 1 | 1oty faviva] ranao | zooteos | dwoieoy [ oo vo0 [ ol o3 )
END
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Total Air-filled Water-fitlled Floor-
Source- scil soif soil effactive soil soil soil Thickness of  porosity in  porosity in porosity in wall
Exposure building air-filled air-filled air-filled total fluid intrinsic relative air  effective vapor capillary capillary capillary capillary seam
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter,
* Lr e 0.7 8" Sy K Ky L Nex 8z Bz Ko
(sec) (cm) {cm’/cm)  (cm*/em®) (cm’fem?) (cm/om®) (cm?) (cm?) (cm?) (cm) (em¥em®  (cm%cm®)  (cm¥cm®) (cm)
[788E+08 | 154 [ 0130 | 0321 ] 0.321 i 0.614 T 9.92E-08 [ 0246 | 244E-08 | 1705 ] 033 [ 0137 | 0.253 | 38552 |
Area of Stratum Stratum Stratum Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B8 (o} zone overall
Bidg. space to-total depth vaporization at constant at constant at viscosity at offective effective effective effective effective Diffusion
ventilation below area below ave. groundwater  ave. groundwater  ave. groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path
rate, grade, ratio, grads, temperature, temperature, temperature, temperature, coefficient, coefficiant, coeflicient, coefficient,  coefficient, length,
Qg Ag n Lok AHy1s thg H'rs s D"\ D" ()8 D*, D', Ly
{em®/s) {cm?) (unitiess) (cm) (cal/mol) {atm-m¥mol) {unitless) (g/cm-s) {cm?/s) {cm?/s) {cm?is) {cm?s) {cm¥s) (cm)
[ 142E+07 [ 9.35E+07 | 412E-05 | 15 | 12,913 1 152604 | 6.54E-03 [ 175604 | 520E-04 | O.00E+00 | OOCE+00 | 592E-04 | 527604 | 154 |
Exponent of Infinite
Average Crack equivalent source Infinite
Convaction Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclot attenuation bidg. risk Reference
length, cone., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Ly Cucurce Torack Qua D™ Aces exp(Pe') o Counrg URF RfC
{cm) (1g/m?) {cm) (cm7ss) (cm?/s) (cm?) (unitless)  (unitless) {ug/m®) (ug/m?)! (mg/m?)
| 15 [ 654E+00 |  0.10 | 2.37E+02 | 5.20E-04 | 3.86E+03 [ #NUMI ] 960E-06 | 6.27E05 | NA [ 3.0E-03 ]
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U FANE [ CGROVINTIWA LT G ONCENTRATION CALCUI ATHOING ING U MENTAL FUSK CALCULATION?
Inc tomental Hazang
Irhn bendeonn Hiek basod Piia 1 inal tiak frewn queatient
oupxLIe LI TV itnfenst cinnponont imdorm vapot froaen vapsot
Uttmtniwatol Yitkiniwater axjrain wator axposurs ilruaion to intruekon to
[ LV [ZT T yroutubwator aolulslity, Yroumiwalos iefouse mit itwfexen ait
LarLitog e Boncattinogen [T M3 o, atLinogon hotcatcinogon
G ) ) ) {gn ) (g ) {urutions) {1 tlows)
[ NA L Funoa | ruieon | dvoeod [ NGOG T T e
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VLOOKUP TABLES
Soil Properties Lockup Table ] - Bulk Density
SCS Soil Type K. (cm/h) oy (1/om) N {unitless) M (unitless) N {emem? 6, (cm¥em®  Mean Grain Diameter (cm) (o/em® 8 (em¥em’) SCS Soil Name
C 081 0014% 1253 02010 0450 X 00008 T43 0215 Clay
CL 0.4 0.01581 1416 0.2938 0.442 0.079 0.018 148 0.168 Clay Loam
L 0.50 0.01112 1472 0.3207 0.309 0.081 0.020 1.58 0.148 Loam
LS 438 0.03475 1.748 04273 0.390 0.040 0.040 1.62 0.0768 Loamy Sand
S 2678 0.03524 3177 0.8852 0.375 0.053 0.044 1.68 0.054 Sand
SC 047 0.03342 1.208 0.1722 0.385 0117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.083 0.029 1.63 0.148 Sandy Clay Loam
St 1.82 0.00858 1.879 04044 0.48¢ 0.050 0.0048 1.35 0.167 Sit
SiC 0.40 0.01622 1.1 0.2430 0.481 0114 0.0030 1.38 0.216 Silty Clay
SICL 046 0.00839 1.521 0.3425 0.482 0.000 0.0056 137 0.198 Silty Clay Loam
SIL 078 0.00508 1.683 0.3987 0.439 0.085 0011 149 0.180 Sit Loam
SL 1.80 0.026887 1.449 0.3009 0.387 0.039 0.030 1.62 0.103 Sandy Loam
Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant faw constant Narmal vaporization at Unit
partition Diffusivity Diffusivity water Henry's at refe refe boiling Critical the nomal risk Reference
cosfficient, in ar, in water, solubility, law p irs, tamperature, point, temperature,  boiling point, factor, conc., URF RIC
Koo D, D. S H H Ta Ta Te AH,y URF RfC extrapolated extrapolated
CAS No. Chemical (omg)  {am’ls) {om’rs) (mg/) (unitiess) (atm-m’/mol ) ) (i) (ca¥mol) ___ (ughn®)" _ (mg/m [t X
56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-08 7.93E+02 1.24E+00 3.03e-02 25 349.090 556.60 7127 1.5E05 0.0E+00
57749 Chlordane 1.20E+05 1.18E-02 4.37€-08 5.00€-02 1.99E-03 4.85E05 25 824.24 885.73 14,000 1.0E-04 7.0E-04
583089 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-08 7.30E+00 5.73E-04 1.40€-05 25 508.55 839.28 15000 3.7E-04 11E-03 X X
80297 Ethy! ether 573E+00 7.82E-02 8.81E-08 5.88E+04 1.356+00 3.29E-02 25 307.50 488.74 6,338 0.0E+00 7.0E-01 X
80571 Dieldrin 2.14E+04 1.25E-02 4.74E-08 1.95E-01 8.18E-04 1.51E-05 25 813.32 842.25 17,000 4.6E03 1.86-04 X
87641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+00 1.59€-03 3.87E-05 25 329.20 508.10 8955 0.0E+00 3.58-01 X
87683 Chioroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.68E-03 25 334.32 53840 6988 2.3E05 0.0E+00
87721 Hexachlarosthane 1.78€+03 2.50E-03 6.80E-08 5.00E+01 1.59E-01 3.88E-03 25 458.00 895.00 9510 4.0E08 3.56-03 X
71432 Benzene 5.80E+01 8.80E-02 9.80E-08 1.79E+03 2.27TE-01 5.54E-03 25 353.24 562.16 7,342 7.8E08 0.0E+00
71558 1,1,1-Trichlorosthane 1.10E+02 7.80E-02 8.80E-08 1.33E+03 7.03e-01 1.72E-02 25 MU7.24 545.00 7,138 0.0E+00 2.2E+00
72435 Methoxychlor 9.77E+04 1.58E-02 4.46E-08 1.00E-01 8.46E-04 1.58E-05 25 651.02 848.49 18,000 0.0E+00 1.8E-02 X
72559 DDE 4 4TE+08 1.44E-02 5.87E-08 1.206-01 8.50E-04 2.09€-05 25 630.44 860.38 15000 97E-05 0.0E+00 X
74830 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 8.22E-03 25 - 218N 467.00 5714 0.0E+00 5.0E-03
74873 Methyl chioride (chlorcmethane)  2.12E+00 1.28E-01 6.50E-08 533403 3.81E-01 8.80E-03 25 249.00 416.25 5115 1.0E08 9.0E-02
74008 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+08 544E-03 1.33E-04 25 269.00 458.70 68768 0.0£+00 3.0E-03
74953 Methylene bromide 1.26E+01 4.30E-02 8.44E-08 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 3.5E-02 X
75003 Chioroethane (sthyl chloride) 4.40E+400 2TE01 1.15€-05 5.68E+03 3.61E-01 8.80E-03 25 285.20 460.40 5879 8.3E-07 1.0E+01 X
75014 Vinyt chioride (chloroethene) 1.88E+01 1.08E-01 1.23E-05 8.80E+03 1.10E+00 28902 25 250.25 432.00 5250 B.8E08 1.0E-01
75058 Acelonitrile 4.20E+00 1.28E-01 1.68€-05 1.00E+08 142E-03 3.45E-05 25 354 60 545.50 7110 0.0E+00 8.0E-02
75070 Acetaldehyde 1.06E+00 1.24E01 1.41E-05 1.00E+08 3.23E-03 7.87E-05 25 203.10 48800 8,157 2.2E-08 9.0E-03
75082 Mathylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 8708 4.TEO7 3.0E+00
75150 Carbon disulfide 4 57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 8,3¢1 0.0E+00 7.0E-00
75218 Ethylene oxide 1.33E+00 1.04E01 1.45€-05 3.04E+05 227E02 5.54E-04 25 283.00 460.00 8104 1.0E04 0.0E+00
75252 Bromoform 8.71E+01 1.49E-02 1.036-05 3.10E+03 241E02 5.88E-04 25 422.35 808.00 0478 1.1E-08 7.0E-02 X
75274 Bromodichkromethane 5.50E+01 2.98E-02 1.08E-05 8.74E+03 6.54E-02 1.80E-03 25 363.15 585.85 7,800 1.8E-05 7.0E-02 X X
75296 2-Chioropropane 9.14E+00 8.88E-02 1.01E-05 373E+03 5.93E-01 1.45E-02 25 308.70 485.00 8288 0.0E+00 1.0E-01
75343 1,1-Dichlorosthane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 561E-03 25 330.55 523.00 8,895 0.0E+00 5.0E-01
75354 1,1-Dichlorosthylene 5.89E+01 $.00E-02 1.04E-05 225E+03 1.07E+00 2.80E-02 25 304.75 578.05 8,247 0.0E+00 2.0E-01
75458 Chiorodifluoromethane 4.79E+01 1.01E0 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 2240 369.30 4838 0.0£+00 5.0E+01
750694 Trichlorofiucromethane 4.97E+02 8.70E-02 9.70E-08 1.10E+03 3.97E+00 9.88E-02 25 208.70 471.00 5999 0.0E+00 7.0E-01
75718 Dichlorodiflucromethane 4.57E+02 8.85E-02 9.92E-08 2.80E+02 1.40E+01 3.42e-01 25 243.20 384.95 9421 0.06+00 2.0E-01
78131 1,1,2-Trichioro-1,2,2-rfluoroethe  1.11E+04 7.80E-02 8.20E-08 1.70E4+02 1.97E+01 4.80E-01 25 320.70 487.30 8463 0.0E+00 306+
76448 Heptachlor 1.41E+08 1.12E-02 5.60E-08 1.80E-01 8.05+01 1.48E+00 25 803.69 846.31 13000 1.3E-03 1.8E-03 X
77474 Hexachlorocyclopentadiens 2.00E+05 1.61E-02 7.21E-08 1.80E+00 1.10E+00 2.69€-02 25 512.15 748.00 10,931  0.0E+00 2.0E-04
76831 Isobutanot 2.59E+00 8.60E-02 9.30E-08 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,938 0.0E+00 1.1E+00 X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-08 2.80E+03 1.15E-01 27903 25 369.52 572.00 7,590 1.9E05 4.0E-03 X
78933 Methylethyketone (2-tt ) 2.30E+00 8.08E-02 9.80E-08 223E+05 2.20E-03 558605 25 352.50 538.78 7481 0.0E+00 1.0E+00
79005 1,1,2-Trichlorosthane 5.01E+01 7.80E-02 8.80E-08 4 42E403 3.73E-02 0.116-04 25 388.15 802.00 8322 16E05 14E-02 X
79018 Trichloroethylens 1.68E+02 7.00E-02 9.10E-08 1.47E+03 4 21E-01 1.03E02 25 380.38 544 20 7505 1.1E-04 4.0€E-02 X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00£-05 2.00E+03 4.84E-03 1.18E-04 25 329 80 508.70 7280 0.0E+00 3.5E+00 X
79345 1,1,2,2-Tetrachiorosthane 9.33E+01 7.10E-02 7.80€-08 2.96E+03 141E-02 344E-04 25 419.60 081.15 8996 5BE0S 21E-01 X
79460 2-Nitropropans 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 504 .00 8383 27E03 2.0£-02
80626 Methyimethacrylate 8.98E+00 7.70E-02 8.60E-08 1.50E+04 1.38E-02 3.38E-04 25 373.50 587.00 8975 0.0E+00 7.0E-01
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-08 3.57E+00 8.34E-03 1.55E-04 25 550.54 803.15 12155 0.0E+00 21E-0t X
88737 Fluorane 1.38E+04 3.83E-02 7.88E-08 1.88E+00 2.60E-03 8.34E-05 25 570.44 870.00 12,666 0.0E+00 14E-01 X
87883 Hexachioro-1,3-butadiena 5.37E+04 581£-02 8.16E-08 3.20E+00 3.33E-01 8.13E-03 25 488 15 738.00 10208 22E05 7.0E-04 X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 867E-08 8.50E+02 511E-04 1.25€-05 25 495.00 720.00 12230 0.0E+00 3.5E-02 X
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Soil Industrial Benzene
25 years at 219 days per year
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ENTER ENTER
Initia
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(

INTERMEDIATE CALCULATIONS SHEET

(

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effactive soil soil soil wall Initial soil Bldg.
Fxpoaura huilding air flled air-filled air-filled {olal fluid intrinsic reiative air  effactive vapor ‘seam concentration ventilation
duration,  separation,  porosity, porosity, porosity, saturation, permeabilty, permeability, permeability, perimeter, used, rate,
x Ly 8t 8,° 8.° Sw K ke k Xorocs Cr Quury
(sec) (em)  (cm¥%cm?) (cmecm?) {cm*fcm®) (cmcm®) (cm?) {cm?) (cm?) cm) (ug/kg) (cm?/s)
[ 7.88E+08 | 45 [ 0130 | 0.321 T 0321 ] 0.614 ] 9092E-08 | 0246 | 2.44E08 | 38554 | 100E+00 | 1.42E+07 |
Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B [ overall
space to-total depth vaporization at constant at constant at viscosity at effective effactive effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, cosefficient, coefficient, coefficient, coefficient, fength, length,
Ag n Zoaek AHy1s Hrg H'rs krs D" D% D% D"y Le L
(cm?) (unitless) {cm) (cal/mol) (atm-m*/mol) (unitless) (g/cm-s) (cm?/s) {cm?/s) (cm¥s) (cm?/s) {cm) {cm)
[ 9.35E+07 | 4.12E-05 | 15 | 8,122 | 2.68E-03 | 1.15E-01 | 1.75E04 | 6.55E-04 | 000E+00 | 0.00E+00 | 6.55E-04 | 45 I 15 |
Exponent of Infinite
Average Crack equivalent source Infinite Exposure
Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for
cosfficient, cone., radius, into bidg., coefficient, crack, number, cosfficient, conc., source source depletion, source
Ky Cuarcs Fornck Quon D Age exp(Pe) a Coutsrg B term  term % dapletion
em¥g)  (uoim?) {om) {sm’fs) {cm?fs) {cm®) {unitless) __(unitless) {ug/im®) {unitless) {sec)’ (sec) (YESNO)
[ 118E+00 | 8586401 | 040 [ 237E+02 655604 | 386E+03 [ #NUMI ] NA | NA [ 67sE+00 T 166E08 | 116E+08 | NO |
Finite .
source Mass Finite Final
indoor limit source finite Unit
attenuation bldg. bidg. source bidg. nsk Relerence
coefficient, conce., cong., cone., factor, cong.,
<o> Chuiang Courg Couarg URF RfC
{unitiess) (ug/m?) (pg/m?) (ugim®) (pg/im®)! (mg/m?)
(126606 | NA [ 108E03 | 1.08E03 | 7.8E-06 ] NA ]
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AL A AT T RAAEY T o e N e et T B b AL e M,
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YY)

| ssas08 | NA | 6626003 | 2401 e08
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(

VLOOKUP TABLES

(

Sol Praperbes Lookup 1able

Bk Densily

SCS Soil Type Ke(cmh) aj(1/om) N (uniless) M (unifess) R {am'm®) o, (an’/un’)_ Mean Grain Diameter (cm) (¢em) 8, (om¥om?)  SCS Soil Name
C 0.61 0.01408 1253 02019 0459 0008 00082 14 0215 Clay
cL 034 0.01581 1416 02038 0.442 0.079 0018 140 0468 Clay Loom
L 050 001112 1472 03207 0309 0061 0020 1.5 0 148 Loam
LS 438 0.03475 1.746 0.4273 0.300 0049 0040 1.62 0076 Loamy Sand
S 28.78 003524 3477 06852 0375 0.053 0.044 1.88 0 054 Send
SC 047 0.03342 1208 01722 0.385 0117 0025 163 0.197 Sandy Clay
SCL 0.55 002100 1330 0.2481 0384 0.063 0.029 183 0.148 Serdy Clay Loam
Sl 182 000858 16719 04044 0 480 0050 00048 135 0187 Sit
SIC 0.40 001822 1321 02430 0481 0111 00039 138 0.218 Siity Clay
SICL 048 0.00839 1521 03425 0.482 0090 0 0056 1.37 0 198 Sity Clay Loam
SIL o716 000506 1663 03987 0.4% 0.085 0.011 149 0.180 Sit Loam
SL 1.60 0 02667 1449 0 3009 0.387 0039 0.030 1.62 0.103 Sandy Loam
Chemical Properies Lookup Table
Organic Pure Hemry's Herry's Enhalpy of
carbon companent law constant law constant Normal vapaization at Unit Physical
parbtion Diflusivity Diffusivity waler Hervy's st reference reference baling Critical the namal risk Reference state at
coefficient, inar, in water, salubiity, flaw constant emperatre, temperature, point, femperabre, boiing paint, factor, cone., w0l URF RIC
Koo D, D, S H H Ta Ta Te AH,p URF RIC , extr
CAS No Chemical (on’rg) (cm’ls) (cmls) (mg) {uritess) (8\m-m’Mmol) ('c) () () (caltmal) __ (wgry' __(mpm’) _ ®16) ) (X}
56235 Carbon erachioride 1.74E+Q2 7 80E-02 8 80E-06 THE+02 124E+00 303e-m 25 349.90 558 60 7127 15605 00E+00 L
57749 Cndordane 1.20E+05 1 18E-02 4 37E-06 9 60E-02 186E-03 4 85E-05 25 62424 88573 14,000 10E-04 7.0E-04 )
58899 gamma-HCH (Lindane) 1.07€+03 142602 7.34E-08 7.30E+00 573E-04 1.40E-05 25 508.55 839238 15,000 3 7E-04 11E03 S X X
60297 Ethyl ether 5.73E+00 7.82E-02 8 61E-08 5.68E+04 1 356400 3.20€-02 25 307 50 466 74 6338 00E+00 7.0E-01 L X
80571 Dieldrin 2.14E+04 1.25€02 4.74E-08 1 95E-01 6.18E-04 151E-05 25 613.32 84225 17,000 4.6£-03 1.8E-04 S x
67641 Acelbne 5.75E-01 124E-01 1.14E-05 1.00E+06 1 50€-03 3 B7E-05 25 320.20 508.10 6955 0O0E+00 35601 L X
67663 Chloroform 3.098E+01 1.04E-01 1 00E-05 792E+03 1 S0E-01 3.68E-03 25 33432 536 40 6988 23E-05 0.0E+00 L
67721 Hexachlarosthane 178E+03 250603 6.80E-08 5 00E+01 1.50€-1 388E-03 25 458 00 68500 9510 40608 35603 s X
71432 Benzene 589E+01 8.80E-02 9.80E-06 1.78E+03 2.27E-01 5.54E-03 25 353.24 562.16 1,342  T8E08 0.0E+00 L
71556 1,1,1-Trichiorosthane 110E+02 7.80E-02 B8 80E-06 1.33e+03 7.036-01 1.72E-02 25 34724 545.00 7,136 00E+00 2.2E+00 L
72435 Methoxychior D7TE+04 1.56E-02 4 46E-08 1.00E-01 8.46E-04 1.58E-05 25 651.02 840.40 16,000 0 OE+00 1.8E-02 s X
7255 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8 50E-04 2.09E-05 25 63644 860 38 15000 B.7E05 0.0E+00 S X
74839 Methy! bromide 1.05E+01 7 286-02 1.21E-05 1 52E+04 2.556-01 6.226-03 25 278.71 467.00 5714 0.0E+00 50£03 [¢]
74873 Metint chloride {(chioromethane) 2.12E+00 1.266-01 8 50E-08 533E+03 361E-01 B 80E-03 25 249.00 41825 5115 1.06-06 0.0£-02 L
74908 Hydrogen cyanide 380E+00 103E01 2.10E-05 100E+08 5.44E-03 1.33E-04 25 200.00 456.70 6,676 0OE+00 3.0E-03 L
74953 Methylene bromide 126E+01 4.30E02 B 44E-06 1.16E+04 352E-02 8 50E-04 25 370 00 583 00 7868 0.0E+00 3.5E-02 L X
75003 Chioroehane (ethyl chioride) 4 40E+00 2.71E-01 1.15E-05 5.68E+03 3.681E-01 8.80E-03 25 28530 460 40 5879 83E07 10E+01 L X
75014 Viry chioride {(chiormethane) 186E+01 1.06E-01 12305 B8.80E+03 110€+00 2 60E-02 25 25925 432.00 5250 BBE-08 1.06-01 [}
75058 Aceionitrile 4.20E+00 1.28E-01 1.66E-05 1.00€ +08 1.42E-03 3 45€-05 25 354 .60 545.50 7110 0O0E+00 6 0E-02 L
75070 Acelaidettyde 1.06E+00 12401 1.41E-05 1.00E+08 3.236-03 7 87E-05 25 293.10 466.00 6.157 22606 9.0£-03 L
75092 Methylene chioride 117+ 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2 18E-03 25 313.00 510.00 6,706 4.7E-07 3.0E+00 L
75150 Carbon dimdfide 4 57E+01 104£-01 1.00E-05 1.19E+03 1 24E+00 3 02€-02 25 318.00 552 00 8,391 00E+00 7.0E-01 L
75218 Ethylene axide 1 33E+00 1 04E-01 1.45€-05 3.04E+05 227€-02 5 54E-04 25 2683 60 460 00 8,104 10E-04 0 0E+00 L
15252 Bromotorm B71E+M 1 49€-02 103E-05 3.106+03 2 41802 5.88E-04 25 42235 696 00 9479 11E-08 7.0£-02 L X
75274 Bromodichioromethene 5506401 2.98E-02 1.06E-05 6.74E+03 8.54E-02 1.60€-03 25 w5 585.85 7800 18605 7.0e02 L X X
75206 2-Chioropropane 0 14E+00 8.88E-02 1.01E-05 373E+03 5.83E-01 1 456-02 25 308.70 485.00 6,286 00E+00 10E-01 L
75343 1,1-Dichiorosthane 3.16E+01 7 42E-02 1.056-05 5.06E+03 2 0E-01 561E-03 25 330.55 523.00 6885 0.0E+00 50E-01 L
75354 1,1-Dichiarosthytens 580E+01 9.00£-02 1 04E-05 2 256403 107E+00 2 60E-02 25 0475 576 05 6247 0.0400 2.06-01 L
75456 Chiorodiioromethane 4 79E+01 101E-01 1.28E-05 2.00E+00 1.10E+00 270E-02 25 23240 360.30 4836 0.0E+00 50F+01 L
75664 I nchiarofiuoromethane 4 9TE+02 8.70€-02 9 70E-06 110E+03 397E+00 8 68E-02 25 29670 471.00 5909 0.0E+00 7.06-01 L
75718 Dichiorodifluoromethane 4 57E+02 6.65€-02 9 92€-08 2 80E+02 1.40E+01 342601 25 24320 384 95 9.421 00E+00 20601 L
76131 1,1.2-Trichlaro-1,2 2-¥ifuoroethar ~ 1.11E+04 7 80E-02 B 20E-08 1.70E+02 197E+01 4.80E-01 25 2070 487.30 6,463 0.0E+00 3.0E+01 L
76448 Heptachior 1.41E+08 1.12E-02 5 60E-06 1 80E-01 8.05E+01 1.48E+00 25 60360 848.31 13000 13603 1.8£-03 S X
77474 Hexachiorocydapentadiene 2.00E+05 161E-02 7.21€-08 1.80E+00 1.10E+00 2.60€-02 25 51215 746.00 10931  0.0E+00 20604 L
78831 isotutancl 2.50E+00 8.80E-02 9.30E-08 B S50E+04 4 80E-04 1.18E-05 25 38104 54778 10,638 0.0E+00 1.1£+00 L X
78875 1.2-Dichioropropane 437E+01 7 82E-02 8 T3E-08 2 BOE+03 115601 2.T9E-03 25 380 52 572.00 7.580 1.9E-05 4.0E-03 L X
78933 Mothylethyketone (2-butanone) 2 30E+00 B.08E-02 © BOE-08 2.23E+05 2.29E-03 5 58E-05 25 352 50 53678 7.481 0.0E+00 1.0E+00 L
79005 1,1,2-Trichioroethane 501E+01 7 80E-02 8 BOE-08 4 42403 373€-02 0.11E-04 25 386.15 602.00 8322 16E05 1.4E-02 L X
78016 Trichioroethylene 1686€+02 7 90E-02 0.10E-06 147E+03 4211E-01 103E-02 25 380 38 54420 7505 1.1E-04 4.0E-02 L X
19200 Methyl acelte 3.28E+00 1.04E01 1 00E-05 2 00E+03 4.B4E-03 1 18E-04 25 32980 506 70 7.260 0O0E+00 3.5£+00 L X
79345 1,1,2,2-Terachioroshane 0.33E+01 7 10£-02 7 90E-08 2 96E+03 141€-02 3 44E-04 25 41960 661.15 8,008 58F-05 21E-01 L X
79469 2-Nivopropane 117€+01 9.23e-02 1.01E-05 1.70E+04 5.03E-03 123E-04 25 363 20 504 00 82383 27E-03 2.0E-02 L
80626 Methyimethacrylal 6.88E+00 7.70E-02 B 60E-08 1 50E+04 1.386-02 3.36E-04 25 373.50 587.00 8975 0.0£+00 70E-01 L
83329 Acenaphthene 7.08E+03 421E-02 7.69E-08 357€+00 8.34E-03 1 55E-04 25 550 54 803 15 12,155 0.0E+00 2.1E01 s X
BB737 Fluorene 1.38E+04 383602 7.88E-08 1.98E+00 2 60E-03 6 34E-05 25 570 44 870 00 12,668 0.0E+00 14E-01 S X
B7683 Hexachloro-1,3 butadiene 53TE+04 561E-02 6.16E-08 320E+00 IVE-01 B 13£-03 25 48815 73800 10,208 2.2E-05 7.0E-04 L X
88722 o Nitotoluene 324E+02 587E-02 B6TE-08 8.50E+02 511E-04 1 25€-05 25 485.00 72000 12,239 0O0E+00 35E-02 L X
81203 Naphthalene 2 00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4 B2E-04 25 49114 748 40 10.373 0 0E+00 3.0E-03 s
91576 2-Medwinaphhalene 281E+03 5.22€-02 7.75E-06 2.46E+01 2.126-02 5.17E-04 25 514 26 761 00 12,600 0.0E+00 70E-02 S X
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45€+00 1.236-02 2.89E-04 25 52010 789 00 10,800 0 OE+00 1BE-01 S X
95476 o Xylena 363E+02 8.706-02 1 00E-05 1 78E+02 2121 5 18E-03 25 417.60 630 30 8,661 0.0E+00 7.0E400 L 3
95501 1.2-Dichlorobenzens 817E+02 8 90E-02 7.80E-08 4 56€+02 TTIE-]2 1.90E-03 25 453 57 705 00 9700 0.0E+00 2.0E-01 L
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Soil Industrial Naphthalene

25 years at 219 days per year
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YES

OR

FROM ACTUAL SOR CONCEN TRATION (enter “X™ m "YES™ box snd wwbal 308 CONG Delow)

(

CALCULATE RISK-BASED SO CONCENTRATION (enter °X™ in “YES" box)

DATA ENTRY SHEET

ENTER ENTER
initisl
Chamicel sol
{rsmbers only, Ca
Do dashes) {ngAg) Chermical
——
[ ot2a T sacks0s ] [ Naphthalens 1
ENTER ENTER ENTER ENTER [ ENTER ENTER ENTER ENTER ERTER
Depth Depth below Tolats must add up lo vakse o L, {osfl G28) Sol
below grade grade to boltom Thedkness. Thidmess systum A User-defined
Aversge to bottom Depth below of conleminaton, Thickness of sod of sot scs siratum A
sol of endosed grede to lop {onter value of 0 of soll styatum B, strslum C, sod type sol vapor
tampesstre, space floot, of - . Fveueis stratumn A, (Enter value of 0)  (Enter value or 0) | (ueed to estimste R permesbility,
Ts Le L L M he he sa vapor LS
— o) (o) fem) Jom) o} pomestdy fom)
[ 10 I 15 ] ] | 108 80 I [] I ] ) 1 I |
ENTER EMTER ENTER LHTER FNTER ENTER ENTER FRTER ENTER ENTER ENTER ENTER EHTER CNTER
Ststum A Stratum A Stratum A Stratum A Stratum 8 Statum 8 Systum B Stratum B Srastum B Stratum C Syatum C Strstum C Stratum C Swstum C
ol dry soil toted 0@ water-filled ol organic SCs ol dry soil tots 0il water filled 0@ organic SCs aold dry sod total s0d wates -filed sal ogenic
buk density. porosity, porosity, aarbon irechon, 20il type bulk density, porosity, poronity, cacbon frection, sait type buk density, porosity, porosity, carbon fraction,
at ot [ o Lockup 6all P Ls (% [ Lodkup 8ot » n° [ % [
) Parsmelen . 3 . Parameiers _
(g/ary (untiess) {am'for) {urdtess) (g/om) {uniieas) (ar'iom) _(uidess) (g/om’) (onitens) (orrfar) {unitless)
[ S I 187 | 030 L 0.26 | 002 S | 1.68 | 0.375 [ 0064 | 0002 ] S I 168 o35 T 006 ] o600z ]
ENTER FNTER ENTER ENTER ENTER ENFER ENTER ENTER
Endosed Endosed Endosad Average vapor
pace Sodl bidg space space Endosed Floor-well Indoor flow rate into bidg
floor presmre foor foor pece saam crack ar exchange OR
thickness, difterential, length, width, beight, width, rate, Leave blank to calcuiste
Lusex P L W, H w £R Qe
—om gonsd o) fam) fom) o) o —m
[ 10 I 40 [ oedse T 0638 6 | 308 I 01 T 15 ] —
ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Targat Terget hazerd
time for time lor Exposure Exposure risk for quatient for
cargnogens,  nonGarcnogens, durstion, i i
ATe AT ED EF R THQ
—ira ) (re) {dayeiy) {uritoss) futens)
L 70 I z 1 F:) I 219 1ED05 ] 1
Used to calculsie msk-based
sod conocontrstian .
207

UpdeleWUSEPA

i 1nd Meph 210 days 25 yrs xie
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(

INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Blda.
Exposure building air-filled air-filled air-filled total fluid intrinsic relative air  effactive vapor seam concentration ventilation
duration,  separation,  porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,
t Lr e 9.2 0. Se K kg ke Xaeck Cr Qb
(sec) (cm) (cm’/em®) {cm%cm?) (em®/cm’) (cm’/cm?) (cm?) (cm?) (cm?) {cm) (ug/ka) (cm?s)
[ 7.88E+08 | 45 [ 0130 | 0.321 | 0.321 | 0.614 | 992E-08 | 0246 | 244E-08 | 38554 | 1.00E+00 | 1.42E+07 |
Area of ) Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B o] overall
8pace to-total depth vaporization at constant at constant at viscosity at effective effactive effective effactive Diffusion Convection
below area below ave. soil ava, soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature,  coefficient, coefficiant, coefficient, coefficient, length, length,
Ag n ZLornck AHyxg Hyg H'vs s D*", 0™ o' D% Lg L
{cm?) {unitless) {cm) (cal/mol) (atm-m*/mol) {unitless) {gfcm-s) {cm’/s) {cm’ls) {cm’/s) (cm®ls) {om) (cm)
[9.35E+07 | 41205 | 15 | 12913 | 152604 | 654603 | 175E-04 | 520E04 | 0.00E+00 | 0.00E+00 | 5.20E-04 | 45 I 15 1
Exponent of Infinite
Average Crack equivalent source Infinite Exposure
Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bidg. Finite Finite source time for
coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, cong., source 80Urce depletion, source
Ka Coource Tk Qua Do Acecx exp(Pe') a Chuttng B term v tarm o depletion
(cm®g) {ug/m®) {cm) {cm¥s) (cm?ls) (cm?) (unitless) (unitless) {ug/m®) (unitless) (sec)’ (sec) (YESNO)
[[4.00E+01 | 163E01 | 0.10 | 2.37E+02 | 5.20E-04 | 3.86E+03 | #NUM!I | NA | NA [ 566E+00 | 2.50E-11 | 6.56E+11 | NO ]
Finite
source Mass Finite Final
indoor limit source finite Unit
attenuation bldg. bldg. source bldg. risk Reference
coefficient, cone., cone., conc., factor, conc.,
<o> Coutang Couwang Chutrg URF RfC
(unitless)  (pg/m?) {(ug/m®) (ug/m”) (ug/m”)" {mg/m?)
[t37e05 |  NA [ 22306 [ 22306 | NA | 3.06-03 ]
P:\13W0\015\Risk Update\USEPA Submittaloomment rasponse\Soll ind Naph 218 days 25 yrs xis 40f7
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VLOOKUP TABLES
Soi Frapertes L ookup Table j Buk Denaiy
SCS Soil Type Ke(@mh) ai(om) N (uniess) M fmitess) © (an'lm) @ (am’fom’)  Mean Grain Diameter (am) (@em) @, (an'om®)  SCS Soit Name
C 061 0.01458 1253 02019 0.45% 0088 0.0002 143 0215 Clay
Ci 034 o158 1418 02908 0422 0079 one 142 © 168 Clay Loam
L 050 001112 1472 03207 0300 0061 0.020 1.50 0148 Loam
LS 438 003475 1.748 04273 0360 0049 0040 162 0076 Loamy Sand
S 2678 0.03524 3477 06852 0375 0053 0.044 1.66 0054 Send
SC 047 0.03342 1208 0.1722 0.385 017 0025 163 0197 Sandy Clay
SCL 055 0.02100 1330 0.2481 0.384 0063 0029 163 0.148 Sendy Clay Loam
Sl 182 000658 1679 0.4044 0480 0050 00048 1.35 0 167 Sit
SIC 0.40 001622 131 02430 0.481 oM 00039 138 0216 Silty Clay
SICL 048 0.00839 1521 0.3425 0482 0090 0.0058 197 0.198 Silty Clay Loam
SIL 078 0005068 1663 03887 0.438 0065 0011 1.40 0180 Sit Loam
SL 1.60 0 02667 1.449 0 3099 0 387 0039 0.030 162 010353_nd¥Lm
Chemical Properfies Lockup Table
Organic Pue Herry's Herry's Enthalpy of
carbon component law conrstant lew constant Normal vaparization at Unit Physical
partition Diffusivity Diffusivily waler Hervy's ol reference reference boling Critical the normal rigk Reference siate at
coefficient, in air, n waler, solubility, law consbant per ) p X paint, femperatre, boiling point, factor, conc., S0il URF RIC
Koo D, D, s H H Tr Ts Tc AHy, URF RIC ,
. 3 2 2, . ) o 1 3,
CAS No. Chemical fon'tg) _ (ow's) {em’ts) mglL unitiess) (atm-m’fmol) co ) (X) catima) __(woim’'  mom)  s1G) X )
56235 Carbon le¥achionide 174E+02 7 BOE-02 8 BOE-08 T.93E+02 1 24400 3.036-02 25 34990 556 60 7127 15E05 0.0E+00 L
57740 Chiordane 1 20E+05 1.18£-02 4.37E-08 5 80E-02 1.90€-03 4 B5E-05 25 62424 88573 14000 10604 7.0E-04 S
58809 gamma-HCH (Undane) 1.07E+03 1.42E-02 7.34E-08 7 30E+00 5.73E-04 1 40E-05 25 596.55 839.36 15000 3J7E04 1.1E-03 5 X X
60297 Ettyl ether 5 73E+00 782E-02 8 61E-08 5.6BE+04 1.35€+400 3.206-02 25 0750 45674 6338 0.0E+00 7.0£-01 L X
60571 Dieldnn 2.14E+04 1.25€-02 4.74E-08 1 956-01 6.18E-04 1 51E-05 25 61332 84225 17,000 46E03 18E04 N X
67641 Acelone 5 75E-01 1.24E-01 1.14E-05 1.00E+08 1.50€-03 3.87E-05 25 32020 508.10 6855 0.0E+00 3.56-01 L X
67663 Chiaroform 398E+01 1.04601 1 00E-05 7.92E+03 1.50E-01 3.66€-03 25 33432 536 40 8988 23E-05 00E+00 L
67721 Hexachioroehane 178E+03 2 50e-03 6 BOE-08 5 00E+01 1.50E-01 3.B8E-03 25 458 00 608500 9510 40608 35603 S X
71432 Benzene 5 89E+01 880602 9 BOE-06 170E+03 227TE-1 554E-03 25 35324 562 16 7,342 78E08 0.0E+00 L
71556 1.1.1-Trichiaroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03e-01 1.726-02 25 34724 54500 7138 00E+00 2.26+00 L
72435 Methoxychior 8.77E+04 1 56E-02 4 46E-08 1 00E-01 6.48E-04 1 58E-05 25 65102 848 49 16,000 0.0E+00 1BE-02 1) X
72550 DDE 4.4TE+08 1.44€-02 5.87E-08 1.20E-01 8.50E-04 2 00E-05 25 636.44 860.38 15000 97605 0.0E+00 s b3
74839 Mettryl bromide 1.05E+01 7.286-02 1 21E-05 1.52E+04 2.556-01 8.226-03 25 27871 467.00 6,714 00E+00 50E-03 Q
74873 Methyl chioride (chioromethane) 2126+00 1.28E-01 6.50E-06 5.33E+03 3.61E-01 8 BOE-03 25 249 00 41625 5115 10608 8 0E-02 L
74908 Hydrogen cyanide 380E+00 1.93E-01 2 10£-05 1.00E+06 544E-03 1.33E-04 25 299.00 45870 8676 00E+00 30E-03 L
74953 Methylene bromide 1.26E+01 4.30E-02 B.44€-08 1.19E+04 3.52E-02 8 50E-04 25 37000 583.00 7.868 0.0E+00 35E-02 L X
75003 Chioroethane (ettyl chioride) 4 40E+00 271E01 1.15E-056 5.68E+03 381E-01 8 80E-03 25 285230 480 40 5879 83E07 10E+01 L X
75014 Virnl chioride (chioroehene) 1.96E+01 1.06E-01 123€-05 8 BOE+03 1.10E+00 2 69E-02 25 259.25 432.00 5250 B88E06 1.0E-01 [¢]
75058 Acelnitrite 4.20E400 128E-01 1 86E-05 1 00E+08 1426-03 3.45€-05 25 354 60 545 50 7110 0.0E+00 80E-02 L
75070 Acetakiehyde 1 08E+00 124E-01 1.41E-05 1.00E+06 3236-03 71.87E-05 25 29310 466.00 6157 22E-06 8.0E-03 L
75092 Methylene chioride 1.17E+01 101E01 1.17€-05 1.30E+04 B.96E-02 2.18E-03 25 31300 51000 6,706 47E-07 30E+00 L
75150 Carbon disulfide 457E+01 1.04E-01 1 00E-05 119E+03 124E+00 3.026-02 25 319.00 552 00 6,381 0.0E+00 7.0e-01 L .
75218 Elhylene oxide 1.33E+00 1.04E01 1.45E-05 304E+05 227E-02 5 54E-04 25 283.60 469 00 6,104 10E-04 0.0E+00 L
75252 Bromolorm 8.71E+1 1.49€-02 103E-05 3.10E+03 2 41E-02 58BE-04 25 42235 6096 00 9479 11E06 7.06-02 L X
75274 Bromodichioromehane 5 50€+01 2 98E-02 1.06E-05 6 74E+03 6.54E-02 1.60E-03 25 363 15 58585 7800 1BE-05 7.0E-02 L X X
75298 2-Chioropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1 456-02 25 308 70 485 00 6,288 00E+00 10E-01 L
75343 1,1-Dichloroethane 316E+01 7 42E-02 1.05E-05 5.06E +03 2.30E-01 5.681E-03 25 330 55 523 00 6885 00E£+00 50E-01 L
75354 1,1-Dichioroettylene 5B9E+01 9.00E-02 1.04E-05 2 25€+03 1.07E+00 2.60E-02 25 30475 57605 8,247 0.0E+00 2.0E-01 L
76456 Chiarodifuoromethane 479E+01 1.01E-01 1 28E-05 2 00E+00 1.10E+00 2 706-02 25 23240 2609 30 4838 O00E+00  50E+01 L
75694 Trichiorofloromehane 497E+02 8.70€-02 0 70E-06 1.10E+03 397E+400 9.68E-02 25 29670 471.00 5009 0.0E+00 7 0E-01 L
75718 Didhiorodifksoromethane 4 57€+02 6 85€-02 9.926-08 2 80E+02 1.40€+01 3.42€-01 25 24320 384 95 9,421 00E+00 20601 L
76131 1,1.2-Trichloro-1,2.2-frifluormethar 1.11E+04 7 80E-02 8.20E-08 1.T0E+02 107E+01 4 B0E-01 25 32070 487 30 6463 0.0£+00 3.0E+01 L
76448 Heaptachior 1.41E+06 112E-02 5 60E-08 1.80E-01 805E+01 1 48E+00 25 603 69 846 31 13,000 1.3803 18603 s X
T7474 Hexachiorocydopantadiens 2.00E+05 181E-02 7 21E-08 1 80E+00 1.10€+00 2 69E-02 25 51215 746 00 10,931 00E+00 20E-04 L
78831 Iascbutanot 2.59E+00 B.80E-02 9.30E-08 8 50E +04 4 83E-04 1.18E-05 25 381.04 547.78 10,836 00E+00 1.1E+00 L X
78875 1.2-Dichloropropans 43TE+01 782€-02 8 7306 2.80E+03 1.15€-01 2 79E-03 25 369 52 57200 7580 19E0S 4 0E-03 L X
78033 Mehylettrketone (2-butanone) 2 30E+00 @ 08E-02 9.80E-08 2.23E+05 2.20E-03 5.58E-05 25 352.50 536878 7.481 00E+00 10E+00 L
78005 1,1,2-Trichloroethane 501E+01 7 80E-02 8.80E-08 4 42E+03 373E-02 9 11E-04 25 386 15 602.00 8322 16E05 1.4E-02 L X
78016 Trichioroettylene 1.66E+02 7.80£-02 9.10E-06 147E+03 4 21E-1 1.03e-02 25 360.368 54420 7505 1.1E-04 4 0E-02 L X
79200 Methyl aceisle 326E+00 1.04E01 1.00E-05 2.006+03 4 84E-03 118E-04 25 2980 508.70 7,260 00OE+00 3.56+00 L X
79345 1,1,2,2-Tetmdiaroahane 9.336+01 740E-02 7.00E-08 2 96E+03 1 41E-02 JA4E-04 25 419 60 66115 8996 5BE-05 21E-01 L X
79460 2-Niropropane 117€+01 09.236-02 1.01E-06 1 70E+04 503E-03 1.236-04 25 363 20 504 00 8383 27603 2.0E-02 L
806268 Methyimethacrylake 8 9BE+00 7.70E-02 8 FOF-08 1.50E+04 1.386-02 3 36E-04 25 37350 567.00 8875 O00E+00 7 0E-01 L
83320 Acengphthene 7 0BE+03 4 21E-02 7 6DE-08 3.57E+00 6.34E-03 1.55E-04 25 550 54 803.15 12,155 O0O0E+«00 21E01 S X
86737 Fluorane 1.38E+04 3.83E-02 7 88E-08 1 98E+00 2.60E-03 8 J4E-05 25 670.44 870.00 12,6668 00E+00 14E01 ] X
87683 Hexachioro-1,3-buladiene 5.37E+404 5681E-02 6 16E-08 3 20E+00 333E-01 B8.13E-03 25 488.15 73800 10,208 2.2E-05 7.06-04 L X
88722 o-Nirotauene 3 24E+02 587E-02 B 67E-08 6.50€ +02 5 11E-04 1.25€-05 25 495 00 72000 12,230 0.06+00 35E-02 L X
91203 Naphhalene 2.00E+03 5.80E-02 7.50E-08 310E+01 1.08E-02 4 82E-04 25 491 14 748 40 10,373  0.0E+00 30E-03 s
91578 2-Melyinaphhaslene 281E+03 522E02 7.75E-06 2.45E+01 2.12E-02 517E-04 25 51426 761.00 12,800 ODE+00 7.0E-02 L3 X
92524 Bipheryl 4 38E+03 4.04E-02 B.15E-08 T ASE+00 1236-02 2 99E-04 25 528.10 780 00 10800 0O0E+00 1.8E-01 S X
95476 o-Xylene 363E+02 8.70E-02 1.00E-05 178E+02 212E-01 5 18E-03 25 41760 630.30 B6681 0.0E+00 7.0E400 L X
95501 1,2-Dichiorobenzene 8.17E+02 6.90E-02 7.90E-08 1 56E+02 1.7T7IE-02 180€-03 25 453 57 70500 8,700 0.0E+00 20E01 L
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Appendix C
Residential Vapor Intrusion Models




Appendix C

Residential Vapor Intrusion Scenario

RHE values for the residential vapor intrusion scenario were developed consistent with the
practices adopted for the other RHE scenarios. The two factors to develop for this exposure
scenario were the exposure duration and the exposure frequency. The 208-day exposure
frequency is based on the fraction of the time estimated to be spent at home in a 365-day
year, adjusted for vacation, shopping and other personal and work related activities and the
time that is spent indoors as opposed to outdoors. Considering that the expected residential
use is new urban construction, this exposure frequency exceeds the reasonably anticipated
time spent at home per year. An exposure duration of 9 years was selected based on survey
results that showed that the typical homebuyer was found to have lived in their previous
home between 4 and 7 years. The survey results indicate that the average tenure of home
buyers is 7.1 years based on an overall residence history of the respondents (U.S. EPA,
1997). Nine years was selected as a representative value for the RHE. Thus, a residential
exposure of 208 days per year for 9 years is appropriate for use as the RHE vapor intrusion
scenario.




Appendix C

Vapor Control Efflciency Target Concentration Calculations
Waukegan Manufactured Gas and Coke Plant Site

J-E model 95% Residential Vapor
Chemical output efficiency Intrusion Target
concentration factor Concentration

benzene

soil (mg/kg) 012 + 0.05 = 2.4

groundwater (mg/L) 0599 + 0.05 = 12.0
naphthalene

soil (ma/kg) 141 + 0.05 = 2,820

groundwater (mg/L) 389 <+ 0.05 = 778

P:13'49\015\Risk Update\USEPA Submittal\comment response\Tables 2 & 5.xis
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Groundwater Residential Benzene
without 3 ft additional soil cover
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant  law constant  vaporizationat Normal carbon component Unit
Diffusivity  Diffusivity at reference reference the normal boiling Critical partition water risk Referance
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient,  solubility, factor, conc.,
D, Dy H Tr AH,p Te Te Koe S URF RfC
{cm?/s) (cm¥s)  (atm-m%mol) °C) (cal/mol) (°K) °K) {cm’lg) (mgl)  (g/m®'  (mgim®)

[[8.80E-02 | 980E-06 | 554E03 | 25 | 7,342 [353.24 | 562.16 | 5.89E+01 | 1.79E+03 | 7.BE-06 | 0.0E+00 |
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GW Res Benz no 3 ft.xis

(

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS:

RESULTS SHEET

Indoor Indoor Risk-based Pure Final
exposure exposure indoor component indoor
groundwater groundwater exposure water exposure

conc., conc., groundwater  solubility, groundwater
carcinogen  noncarcinogen cone., S cong.,

(pg/t) {pght) {pgn) {po/L} {pgh)

| 590E+02 ] NA [ 599E+02 | 1.79E+06 | 599E+02 |

SCROLL
DOWN

TO "END™

INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
risk from quotient
vapor from vapor
intrusion to intrusion to
indoor air, indoor air,
carcinogen noncarcinogen
(unitiess) (unitiess)
[ NA I NA 1]

MESSAGE AND ERROR SUMMARY BELOW. (DG NOT USE RESULTS IF ERRCRS ARE PRESENT)
MESSAGE: Tha values of Gsource and Cbuilding an the INTERCALCS worksheet are based on unity and do not represent actual values.
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91203 Nephthalene

91576 2-Methyinaphthalene
92524 Biphenyl

95478 o-Xylene

95501 1.2-Dichlorobsnzana
95578 2-Chlorophenol
95838 1,2.4-Trimethylbenzens
96184 1,2,3-Trichloropropane
96333 Methyl acrylate
97632 Ethylmsthacrylate
98068 tert-Butylbsnzene
96828 Cumene

98862 Acetophenons
98953 Nitrobenzene
100414 Ethylbenzene
100425 Styrene

100447 Benzylkchloride
100527 Benzaldehyde
103851 n-Propylbenzene
104518 n-Butylbenzense
108423 p-Xylene

108487 1.4-Dichlorobsnzene

106934 1,2-Dibromosethane (sthylene dit

106090 1,3-Butadiens
107028 Acrolein

107062 1,2-Dichloroathane
107131 Acrylonitrile
108054 Vinyl acetate

108101 Methyliscbutyketone (4-methyl-.

108383 m-Xylene

108678 1,3.5-Trimethyibenzene
108872 Methylcyclohexane
108883 Toluens

108807 Chlorobenzene
109893 1-Chlorobutane
110008 Furan

110543 Hexane

111444 Bia(2-chlorosthyf)ether
115297 Endosuffan

118741 Hexachiorobenzene
120821 1,2.4-Trichlorobenzene

123739 Crotonaldehyde (2-butenal)

124481 Chiorodibromomethane
126987 Methacrylonitrite

128098 2-Chloro-1,3-butadiene {chloropr

127184 Telrachiorosthylens
129000 Pyrene

132849 Dibenzofuran

135988 sec-Butylbenzene
141786 Ethylacelate

156592 cis-1,2-Dichirosthylene

156805 frans-1.2-Dichlorosthylena

205992 Benzo{bfuoranthene
218019 Chrysene
309002 Aldrin
316848 alpha-HCH (slpha-BHC)
541731 1,3-Dichlorobsnzene
542758 1,3-Dichloropropene
830208 1,1,1,2-Tetrachkrosthane
1634044 MTBE
7439078 Mercury (slemental)

2.00€+03
2.81E+03
4.38E+03
3.83E+02
BATELD2
3.80E+02
1.35E+03
2.20E+01
4.53E+00
2.95E+01
7.71E+02
4.80E+02
577E+01
8.46E+01
3.63E+02
7.76E+02
8.14E+01
4.59E+01
5.82E+02
1.11E+403
3.89E+02
8.17E+02
2 50E+01
191E+01
2.76E+00
1.74E+01
5.90E+00
5.25€+00
9.08E+00
4.07E+02
1.35E403
7.85E+01
1.82E+02
2.19E+02
1.72E401
1.86E401
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2.14E+03
5.50E+04
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8.44E+00
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1.23£+08
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8.00C 02
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4.82E-04
517604
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105
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25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

25
25
25
25

-

L

491.14
514.26
529.10
417.60
453.57
447.53
442.30
430.00
353.70
390.00
442.10
425.58
475.00
483.95
409.34
418.31
452.00
452.00
432.20
45648
411.52
44121
404.60
268.60
325.80
358.85
350.30
345.65
389.50
41227
437.8¢
373.90
383.78
404 .87
351.80
304.60
341.70
451.15
874.43
582.55
488.15
37520
418.14
363.30
33240
394 40
867.95
560
448.5
350.26
333.65
320.85
7159
71415
803.01
508.55
448
381.15
403.5
328.3
629.88

748.40
761.00
780.00
630.30
705.00
875.00
849.17
852.00
536.00
571.00
1220.00
631.10
708.50
719.00
817.20
638.00
885.00

830.00
860.50
818.20
88475
583,00
42500
508.00
581.00
519.00
519.13
571.00
817.05
637.25
572.20
501.79
83240
542.00
490.20
508.00
859.79
942.94
825.00
725.00
588.00
878.20

525.00
620.20
938
824

523.3

518.5
960.27
79
830.37
830.38

587.38
624
4971
1750

9768.282525
6677.68
14127

0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00

" 0.0E+00

5.7E-04
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
1.1E-08
0.0E+00
4 9E-05
0.0E+00
0.0E+00
0.06+00
0.0E+00
0.0€+00
2.2E-04
2.8E-04
0.0E+00
2.8E-05
8.8E-05
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
3.3E-04
0.0E+00
4.86-04
0.0E+00
54E-04
2.4E-05
0.0E+00
0.0E+00
3.06-08
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
21E-04
2.1E08
4.9E-03
1.8E-03
0.0E+00
4.0E-08
7AE-08
0.0£+00
0.0E+00

3.0e-03
7.0E-02
1.8E-01
7.0E+00
2.0E-00
1.8E-02
6.0E-03
49E-03
1.1E-01
32E-01
14E-01
4.0E-01
3.5E-01
2.0E-03
1.0E+00
1.0E+00
0.0E+00
35E-01
14E-01
14E-01
7.0E+00
8.0E-01
2.0E-04
0.0E+00
2.0E-05
0.0E+00
20E-03
2.0E-01
8.0E-02
7.0E+00
8.0E-03
3.0E+00
4.0€-01
8.0E-02
1.4E+00
A5E-03
2.08-01
0.0E+00
21E-02
2.8E-03
2.0E-01
0.0E+00
7.0E-02
7.0E-04
7.0E-03
0.0E+00
1.1E-01
14E-02
1.4E-01
3.2E+00
3.5E-02
T.0E-02
0.0E+00
0.0E+00
1.1E04
0.0E+00
1.1E-01
20E-02
11E-01
3.0E+00
3.0E-04
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Groundwater Residential Naphthalene
without 3 ft additional soil cover




GW-ADV
ersion 3.0; 02/03

—
Reset to
Defaults

¥

(

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter *X" in “YES" box)

OR

DATA ENTRY SHEET

A~

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater conc. below)

N —

ENTER ENTER
Initial
Chemical groundwater
CAS No. conc.,
(numbers only, Cw
no dashes) (;19/L! Chemical
[ 91203 ] 240E+03 | | Naphthalene |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to value of Ly (cell G28) Soil
Average below grade Thickness Thickness stratum A User-defined
soil/ to bottom Depth Thickness of soil of soil Soit SCs stratum A
groundwater of enclosed below grade of soil stratum B, stratum C, stratum SCs soil type 80il vapor
temperature, space floor, to watertabls, [ stratum A, (Enter value or 0} (Enter value or Q) directly above soil type (used to estimate QR parmeability,
Ts L Lwr ha hg water table, directly above 80il vapor [
°C) {cm) fem) " (cm) fem) {cm) {Enter A B orC) water table pem\eabil'ﬂ) (er?)
[ 10 | 15 { 169 169 | 0 1 0 A B S 1 I
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C StratumC Stratum C
SCs soil dry s0il fotal soil water-fillec SCS soil dry soil total soil waterfilled SCSs soil dry soil total soil water-filled
soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity,
pbA ) e'A Pt n’a . a'a Pl pbc . ewc
P .
orametors Qlcm’) {unittess) (cm*/em’) Parameters (_g_;lcm’) (unitless) {cm’cm?) Parameters @Icm’) {unitless) (cm’/em’)
[ s [ 1867 [ o030 | o2 | I I I ] | ]
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor
space Soil-bldg. space space Enclosed Floor-wall indoor flow rate into bidg.
floor pressure floor floor space seam crack air exchange OR
thickness, differential, fength, width, height, width, rate, Leave blank to calculste
Lerack AP lg Wg Ha w ER Qun
fom) (glom-3%) fem) fom) em) fem) {tm) — (Um
[ 10 I 40 ] 1000 | 1000 | 366 T 0.1 I 15 C—/—
ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for
carcinogens, noncarcinogens, duration, {frequency, carcinogens, noncarcinogens,
AT¢ AT ED EF TR THQ
(yr;)r (yrs) (yrs) (dyslyr) {unitless) (ﬂbss)
[ 70 | 9 ]| 9 T 208 1.0606 | 1

Used fo calculate risk-based
groundwater concentration.

207



CHEMICAL PROBS RUTIE a0t

Marwy's Hanty's 1 nthaljry of Oirgak: f'uto
law conatant  law conelatt  vaporization at - Notmal cathon compxnant Und
(iftumivity  Diffumivily ol tofoience tolorotu.o the notmal Badling Crite af paridion waler tak Nokitant.o
Wy air, in walat, tompotalute.  lemporalure, breliryg paositt, point,  lsmporalio, coofienl, solubiitity o Lene (XTI
0, 1, " Vo AHL, 1y 1, K. " url A

{r m’re) (om’re) (atm m ol ey {+-alimol) 'x) (%) (L'L“lU) {rgA ) (ghm”) (mulm')
| hoot 02 | 760t 08 | 4na o4 | m | oy Jautia] zanao | 200000 | a0y [oo a0 o8]
{Cewo ]
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stralum A Total Alrfllad Watar fillad Eloor-
Source- soil soil soil effective soil soil soil Thickness of  porosity In  porosity in porosity in wall
Exposure building air-filled air-filled air-filled total fuid intrinsic refative air  effactive vapor capillary capillary capiffary capillary seam
duration, separation,  porosity, porosity, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter,
T Ly 0" 8. N Sy ke kg ky le Nez Oacz Bz Xorack
(ssc) {cm) (cm¥cm?)  (cm®fcm®) {cm’/em?) (cm’fem’) (cm?) (cm?) (cm?) (cm) ~(emom®  (cmYem®)  (em¥cm®) (cm)
[ 2.84E+08 | 154 [ 013 | ERROR | ERROR | 0.614 I 9.92E-08 I 0.246 | 244608 ] 17.05 I 039 | 0137 | 0253 | 4000 |
Area of Stratum Stratum Stratum Capillary Total
enclosed Crack- Crack Enthalpy of Hanry's law Henry's law Vapor A B C zone overall
Bidg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective effective Diffusion
ventilation below area below ave. groundwater  ave. groundwater  ave. groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path
rate, grade, ratio, grade, temperature, temparature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length,
Qg Ag n 2ok AH, 18 Hig H'rg Mis D" D" D" D" o* Ly
(cms) (cm?) {unitless) {cm) (cal/mol) {atm-m?/mol) (unitless) {glcm-s) (cm’ss) {cm?/s) {cm?/s) {cm”s) (cm’/s) {cm)
[ 1.53E+05 | 1.06E+06 | 3.77E04 | 15 | 12,913 ] 152E04 | 654E03 | 175604 | 520E04 | 000E+00 | OOOE+00 | 592E-04 | 527E04 | 154 |
Exponent of Infinite
Average Crack equivalent source Infinite
Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclat attenuation bldg. risk Referance
length, conc., radius, into bldg., coefficient, crack, number, coefficient, cong., factor, conc.,
L Coures Fasck Qun D™ Adaa exp(Pe’) a Chuearg URF RfC
(cm) (pg/m?) (cm) (cm’/s) {cm?ls) {cm?) (unitless) {unitless) (ug/im®) {pg/m?)* {mg/m?)
[ 15 [ 6.564E+00 | 0.10 | 2.45E+01 | 5.20E-04 | 4.00E+02 I #NUM! | 207605 | 135604 | NA ] _3.0E03 |
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GW Res Naph no 3 ft.xis
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Utourwalor grounidtwalot axfxmiie watlet axfeute
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LALGINLYSN NOMCALL NN XTI A N G,
P M) ) o ) L)
| NA | soweos | soueos [3roieoa [ NOC )
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(

VLOOKUP TABLES

i:

Solil Properties Lookup Table . Buk Density
SCS Soil Type K.(cm/h) @ (1/cm) N (unitless) M (unitiess) 0 {cmcm®) 8 (em¥cm®  Mean Grain Diameler (cm)  (0/am®) 6, (em¥am®) SCS Soil Name
& BT 0.0 1358 33018 0450 0008 00002 T B24E Clay
CL 0.34 0.01581 1416 0.2938 0442 0.079 0018 148 0.168 Clay Loam
L 0.50 0.01112 1472 0.3207 0.399 0.081 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.748 04273 0.380 0.049 0.040 1.62 0.076 Loamy Sand
S 2878 0.03524 3177 0.8852 0375 0.053 0.044 168 0.054 Sand
SC 047 003342 1.208 0.1722 0.385 0117 0.025 1.83 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.083 0.029 163 0.148 Sandy Clay Loam
Sl 182 0.00858 1679 04044 - 0489 0.050 0.0048 1.35 0.187 Sikt
SIC 040 001822 1.321 02430 0.481 0111 0.0039 1.38 0.218 Silty Clay
SICL 048 0.00838 1.521 0.3425 0482 0.080 0.0056 137 0.108 Silty Clay Loam
SiL 078 0.00508 1.683 0.3987 0.439 0.085 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02687 1449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam
Chemical Properfies Lookup Table
Organic Pwre Henry's Henry's Enthalpy of
carbon component law constant iaw constant Normal vaporization at Unit
partition Diffusivity Diffusivity water Henry's ot reference reference boiling Critical the normal risk Relerence
coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperatuire, boiling point, factor, oonc., URF RfC
Koo D, D, s H T Te Te AH,,, URF RiC extrapolated extrapolatad
CAS No. Chemical (cm'lg) (cm'/s) {cm/s) {mgnt) (unitless) (atm-mmol) (°C CK) K (calimol) (pg/m’)'  (mg/m® ) )
56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-08 7.936+02 1.24E+00 30302 25 349.90 556.60 7127 15605  0.0E+00
57749 Chlordane 1.20E+05 1.18E-02 4.37E-08 5.80E-02 1.99E-03 4 85E-05 25 824.24 885.73 14,000 1.0E-04 7.0E-04
58899 gammas-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-08 7.30E+00 5.73E-04 1.40E-05 25 598.55 839.38 15000 3.7E-04 1.1E-03 X X
80297 Ethyl ether 5.73E+00 7.82E-02 8.61E-08 5.88E+04 1.35E+00 3.206-02 25 307.50 466.74 6,338 00E+00 7.0E-01 X
80571 Dieldrin 2.14E+04 1.25e-02 4.74E-08 1.95E-01 6.18E-04 1.51E-05 25 813,32 84225 17.000 4.6E-03 1.8E-04 X
87641 Acetons 5.75£-01 1.24E-01 1.14£-05 1.00E+08 1.59E-03 3.87E-05 25 320 508.10 8,055 0.0E+00 3.5E-01 X
67683 Chloroform 3.88E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.866-03 25 34.22 53840 6,988 23E05 0.0E+00
67721 Hexachlorosthane 1.78E403 2.50E-03 6.80E-08 5.00E+01 1.50€-01 3.88€-03 25 458.00 895.00 9.510 4.0E08 3.5E-03 X
71432 Benzene 5.89E+01 8.80E-02 0.80E-08 1.79E+03 2.2TE-0% 5.54E-03 25 353.24 562.18 7,342 T8E08  00E+00
71558 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-08 1.33E+03 7.03£-01 1.72E-02 25 347.24 545.00 7,138 0.0E+00 2.2E+00
72435 Methoxychior Q.7TE+04 1.58E-02 4.46E-08 1.00E-01 6.46E-04 1.58E-05 25 851.02 848.49 16,000 0.0E+00 1.8E-02 X
72559 DOE 4.4TE+08 1.44E-02 5.87E-08 1.20€-01 8.59E-04 2.09€-05 25 636.44 860.38 15000 0.7E05  0.0E+00 X
74839 Methyl bromide 1.05€+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 8.22E-03 25 278.11 487.00 5714 0.0E+00 5.0E-03
74873 Methyl chicride (chioromethane)  2.12E+00 1.26E-01 6.50E-06 5.33E+03 3681E-01 8.80E-03 25 249.00 41825 5115 1.0E-08 9.0E-02
74008 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 544E-03 1.33E04 25 299.00 456.70 6,678 0.0E+00 3.0E-03
74953 Methylene bromide 1.26E+01 4.30E-02 8.44E-08 1.196+04 3.52E-02 8.59€-04 25 370.00 583.00 7,888 0.0E+00 3.5E-02 X
75003 Chlorosthane (sthy! chioride) 4.40E+00 2T1EN 1.15€-05 5.88E+03 3 81E-01 8.80E-03 25 285.30 480.40 5879 B.3E.07 1.0E+01 X
75014 Vinyl chloride (chlorosthene) 1.86E+01 1.08E-01 1.23E05 8.80E+03 1.10E+00 2.69€-02 25 250.25 43200 5250 8.8E-08 1.0E-01
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+08 1.42E03 3.45E-05 25 354 .60 545.50 7,110 0.0E+00 8.0E-02
75070 Acetaldehyde 1.08E+00 1.24E-01 1.41E-05 1.00E+08 3.23e-03 7.87E05 25 293.10 486.00 8157 22E-08 9.0E-03
75082 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.98E-02 2.18E-03 25 313.00 510.00 6708 47E07 3.0E+00
75150 Carbon disulfide 4.57€+01 1.04E-01 1.00E-05 1.196+03 1.24E+00 3.02E-02 25 318.00 552.00 8,391 0.0E+00 7.0E-01
75218 Ethylene oxide 1.33E+00 1.04£-01 1.45€-05 3.04E+05 2.271E-2 5.54E-04 25 283.60 489.00 8104 1.0E04 0.0E+00
75252 Bromoform 8.71E+01 1.49€-02 1.03E-05 3.10£+03 2.41E02 5.88E-04 25 42235 8068.00 0479 1.1E-08 7.0E-02 X
75274 Bromodichloromethane 5.50E+01 2.08E-02 1.06E-05 B.74E+03 8.54E-02 1.80E-03 25 38315 585.85 7800 1.8E0S 7.0E-02 X X
75208 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 8288 0.0E+00 1.0E-01
75343 1,1-Dichlorosthane 3.18E+01 7.42E-02 1.05E-05 5.08E+03 2.30E-01 581E-03 23 330.55 523.00 8,885 0.0E+00 5.0E-01
75354 1,1-Dichlorosthylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.80€-02 25 304.75 576.05 8,247 0.0E+00 2.0E-01
75458 Chlorodiflucromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.20 4833 00E+00  5.06+01
75604 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-08 1.10E+03 3.97E+00 9.88E-02 25 298.70 471.00 5990 0.0E+00 7.0E-01
75718 Dichlorodifuoromethane 4.57E+02 8.85E-02 9.92E-08 2.80E+02 1.40E+01 342E-0% 25 24320 384.95 9421 0.0E+00 2.0E-01
76131 1,1,2-Trichloro-1,2,2-fiflucrosthe  1.11E+04 7.80E-02 8.20E-08 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 €483 00E+00  3.0E+01
76448 Haptachlor 141E+08 1.12E02 5.69€-08 1.80E-01 8.05E+01 1.48E+00 25 803.60 848.31 13000 1.3E-03 1.8E-03 X
77474 Hexachlorocyclopsntadiene 2.00E+05 1.81E-02 7.21E08 1.80E+00 1.10E+00 2.80E-02 25 512.15 748.00 10,031  0.0E+00 2.0E-04
78831 Isobutanot 2.59E+00 8.60E-02 9.30E-08 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10938 00E+«00  1.1E+00 X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-08 2.80E+03 1.15E-01 2.79€-03 25 360.52 572,00 7,500 1.9€-05 4.0E-03 X
78933 Methylethyket {2 ) 2.30E+00 8.08E-02 9.80E-08 2.23E405 2. 20E-03 5.58E-05 25 352.50 53878 7481 0.0£+00 1.0E+00
79005 1,1,2-Trichlorosthane 5.01E+01 7.80E-02 8.80E-08 4428403 373E02 9.11E-04 25 388.15 602.00 8,322 1.8E-05 1.4€E-02 X
79018 Trichlorosthylene 1.86E+02 7.90E-02 9.10E-08 147E+03 4.21E01 1.03E-02 25 360.38 544.20 7,505 1.1E04 4.0E-02 X
79200 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 508.70 7,260 0.0E+00 3.5E+00 X
79345 1,1,2,2-Tetrachlorosthane 8.33£+01 7.10E-02 7.90E-08 2.968E+03 141E02 3.44E-04 25 419.80 681.15 8,006 58E05 21E01 X
79409 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 $.03E-03 1.23E-04 25 393.20 504.00 8383 27E03 2.0E-02
80626 Methyimethacrylate 8.98E+00 7.70E-02 8.80E-08 1.50E+04 1.38E-02 3.36E-04 25 373.50 587.00 8975 0.0E+00 7.0E-01
83320 Acenaphthene 7.0BE+03 4 21E-02 7.69E-08 I5TE+00 8.34E-03 1.55E-04 3 550.54 803.15 12,155 0.0E+00 21E01 X
88737 Fluorene 1.38E+04 3.63E-02 7.88E-08 1.98E+00 2.60E-03 8.34E-05 25 570.44 870.00 12,668 0.0E+00 14E-01 X
87883 Hexachkro-1,3-butadiene 5.37E+04 5.81E-02 8.16E-08 3.20E+00 3.336-01 8.136-03 25 488.15 738.00 10.208 2.2E-05 7.0E-04 X
88722 o-Nitrotokusne 3.24E+02 5.87E-02 8.87E-08 8.50E+02 511E04 1.25€-05 25 495.00 720.00 12,239 0.0E+00 3.56-02 X
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V1701 Naphihalnne
VIR J Meltwinaphihlens
V024 Biphanyl
U0 o Xylene
SAADY | 7 Dihht obwhtene
OEALR 7 U hhwaphanad
w1\ 2 4 HrmaliwBmnsens
WN184 1 2 3 Teiahiew g opane
NI Mathyl erryinle
VI8 Lityinathaavisle
QNND 10t Hutyltmnsane
SAMIA Cianana
WAL Acaslnghanons
GhUnl Nivobensene
100414 Eihyibenzens
100428 Biyrens
100447 Hanryiohinsste
10062} Banrakiehyds
1081 n ropylbenzens
14810 n Bulybanrene
100473 p Xylane
100487 1 & (Hohky ol tane
HUNUM 1 2 i amoeihans (sMylens R
10D | 3 Wiutadiene
101028 Asroimin
107002 1 2 Dudirosthana
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10000 Viny! anelate
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1D8MY m Xylene
10A878 1 38 lrinetiybensens
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108883 Tohiene
100! Chienben rene
100101 1 Chinenindane
110000 furan
110064 Y Haxane
111444 lis(? ohlor nethyl)ether
1112097 § nadrmuan
11A741 Hexachkrobanrene
120421 1 2 4. Trirhior obangana
12V Crotnnakdshyde (2. tailenal)
1744A1 Chioreditwomamaethane
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Defauits

YES

(

CALOULATE RISK-BASED) SO CONCEN TRATION (anter “X™ in “YES" box)

1]

OR

OATA ENTRY SHEET

CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter )" in “YES" box snd initisl sci conc below)

ENTER ENTER
Initisd
Chamicel sod
CAS No. NG,
{numbess only, Cn
1o dashes) (o) Chemicsl
[ T soesot 1} 1 Banzena ]
EMTER ENTER ENTER ENTER ENTER :NTE! ENTER ENTER ENTER
Depth Depth below Totsts must add up to value df L, {(cell G28) Sol
below grade grade to bottom Thickness Thickness srstum A User-defined
Aversge to battom Depth betow of conteminslion, Thidness o sod of sol SCS shrmtum A
ol of endosed orade to tap (onter valse of 0 of wol siralum B, shotum C, aal type sol vapar
temperabxs, spaca floor, - Tvaueis siretum A, (Enter valye or 0) (Entes value or 0} | (used lo estmate OR permashility,
Ts [ L L L' ha he soll vapat Kk,
Q Cul e ) fem) o _|_permestéty) ]
[ 10 1 15 I ) I 169 [ | 0 T S 1 I
FENTER ENTER CATER ENTER ENTER ENTER ENTER FNTER ENTER ENTER ENFER ENTER ENTER EHTER ENIER
Systum A Stratum A Ststum A Shatum A Ststum A Stshum B Stratum B Strstum B Strstum B Systum B Ststum C Statum C Statum C Stretum C Skatun C
sCs soll dry soll totel a0l water-Rled sod orgenic sCcs soil dry sol totsl sail waterfilad ol organic scs sold dry sod total sod weter-filed ol orpanic
sol type tulk density, porosity, porosity, carban fradkion, sol type bk dersity, porosity, porosity, carbon kaction, 30d type bulk density, porosty, porosity, carbon fraction,
Lok ot a ot [ Lookup at n o o' ta' Lodaup Sat IS n° o° LS
Persmaters (gom) {urwtess) {avlem’} {unitosn) Prsmaen (glom’) {unitiens) (omfar) {umiticss) Pasmtors (giam’) {unittess) {omf/any) {unitiess)
—= I 107 1 039 1 026 I 002 ] I 1 1 1 1 1 I 1 1
ENYER FNJER ENTER ENTER ENTER ENFER ENTER
Endosad Endased Endosed Aversgs vepor
pace Sol bidg spece space Enclosed Floor-wall Indoor flow rats into bidg.
fioar pressure foor foor space sasm crack it exchenge OR
thickness, differential, fength, width, height, width, rate, Leave blark to calasdste
Lonet AP Ly W, Hy w ER Quu
—fom  Gomd) fom) fomd o) fom L E— —t
[ 10 I 40 1000 T 1000, T 300 | K] I o 1 —
ENTER ENTER ENTER ENTER ENTER ENTER
o - Terpet Terget hazmd
time for time for Exposwe Fxposure risk for quotient for
cerginogens,  noncarcinogens, durstion, L it inogens,
AT, Al [24] [ ® ™
Ms) ‘nl) {yrv) {dayayr) ‘ud-l' 1!"8!2
{ 70 1 ] ] | 208 1.0E08 I 1

Used to celoulste risk-based
30l concantration.
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( (

INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil sail affactive soil eoil sail wall iniiiai soii Bidg.
Exposure building air-filled air-filled air-filled total fiuid intrinsic relative air  effective vapor seam concentration ventilation
duration,  separation, porosity, porosity, porosity, saturation, permaability, permeabilty,  permeability, perimeter, used, rate,
x Lr 8.t 8’ 8.° Su k ke k h Cr Qbuasrg
(sec) (cm) (cm*/em?) (cm?/cm’) (cm®/cm®) (cm*/cm®) (cm?) {cm?) (cm?) {cm) (ugkg) (cm®s)

[ 284E+08 [ 45 [ 0430 | ERROR 1 ERROR 1 0.644 1 o92:08 | 0246 | 224E08 § 4000 T 100E+00 | 3.56E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B Cc overall
space to-total depth vaporization at constant al constant at viscosity at effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature,  coefficient, coefficient, coefficient, coefficient, length, length,
Ag n Zorex AHy s Hyg Hys Prs DY D™y D" D% Ly L
{cm?) (unitless) (cm) {cal/mol), (atm-m%/mol) {unitless) (gfom-s) (cm’fs) {cm?/s) {cm’/s) {om’/s) (cm) {cm)
[[1.06E+06 | 3.77E-04 | 15 | 8122 | 2.68E-03 | 1.15E-01 | 1.75E-04 T 6556-04 ] 0.00E+00 | 0.00E+00 | 6.55E-04 | 45 [ 15 ]
Exponent of Infinite
Average Crack equivalent source Infinite Exposure
Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for
coefficient, cone., radius, into bidg., coefficient, crack, number, coefficient, cone., source source depletion, source
Ka Caowcn Toack Qua D Acack exp(Pe’) o Coutag B term y term LY depletion
(cm*/g) (ug/m) (cm) (cm?s) (cm?/s) (em?) (unitless) (unitless) (ug/m) (unitless) (secy! (sec) (YESNO)
[ 1.18E+00 | 858E+01 | 010 [  2.45E+01 T 6.55E-04 [~ 400E+02 T #NUM!I ] NA | NA ] 163E+00 | 166E-08 | 4.14E+08 | NO__ |
Finite
80urce Mass Finite Final
indoor limit source finite Unit
attenuation bldg. bidg. source bldg. risk Reference
coefficient, conc., COnG., conc., factor, cong.,
<o Crukarg Courm Couan URF RfC
{unitless) (ug/m”) (pg/m?) {ug/m®) (ug/my! {mg/m®)
170804 |7 NA | 14602 | 1.46E-02 I 7.8E-06 [ NA ]
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VLOOKUP TABLES
Soll Properbes Lookup Table ] Buk Density
SCS Soil Type Ky(omh) e (Vom)  N(unitess) M(unifess) n{am’om’) e (omem’)  Mean Grain Dismeter (am) (@em™ o, (m¥em?) SCS Sait Name
C 061 001496 1253 02010 0450 0008 0 0002 143 0.215 Clay
CL 034 0.01581 1418 02938 0442 0078 0018 148 0168 Clay Loam
L 0.50 001112 1472 03207 0309 0061 0020 150 0148 Loam
LS 438 0.03475 1748 04273 0390 0049 0.040 162 0.076 Loamy Sand
S 2678 0.03524 3177 08852 0375 0.053 0044 1.68 0.054 Sand
SC o4 003342 1208 01722 0.385 0117 0.025 183 0197 Sandy Clay
SCL 0.55 002100 1.330 02481 0.384 0063 0.020 163 0.146 Sandy Clay Loam
St 182 000658 1879 0.4044 0.480 0.050 0.0046 135 0 167 St
SIC 040 001622 131 02430 0.481 0111 00030 138 0218 Silty Clay
SICL 046 000839 1.521 03425 0482 0090 0.0058 137 0.198 Sily Clay Loam
SIL ore 0 00506 1863 0.3987 0.420 0.065 oo 149 0 180 Sil Loam
SL 1.60 0 026687 1.449 0.3089 02387 0.039 0.030 1.82 0.103 Sandy Loam
Chamical Propertes Lookup Table
Orgamc Pure Herry's Herxy's Enthaipy of
carbon component taw constant law constent Normal vaporizelion at Unit Physical
partiion Diflusivity Diffusivity water Herry's atreflarence raferenos boiling Critical the normal ik Reference Hate at
coefficient, n air, n waler, solubiity, law constant peral 3 paint, femperaire, boiting point, factor, canc, 90il URF RIC
Keo D, De s H H, Ta Te Te AHyy, URF RIC ture, ap
! 3 2 2 ) o 3.1
CAS No. Chemical (an*/g) {om' ) (cm'ls) mg/) {unitiess) {atm-m_fmol) (<) {x) (X) {camal) {ugim') {mgi’) S.LG) 6] X)
56235 Carbon elrachioride 1 74E+02 7 80E-02 8 80E-08 7 93E+02 1.24E+00 3 03e-02 25 34990 556.60 7127 15E-05 0.0E+00 L
57749 Chiordane 1206405 1.18E-02 4.37E-08 5 80E-02 199€-03 4 85E-05 25 62424 88573 14000 10604 7.0604 S
58899 gemme-HCH (Lindane) 1.07E+03 1.42E-02 7.3E-06 7.30E+00 5.73E-04 1 40€-05 2% 596 55 839.36 15000 3.7E-04 11E-03 S X X
60287 Ethyl ether 5 73E+00 7 82E-02 8 61E-08 5 GBE+04 1.35E+00 3 20€-02 25 307 50 46674 6338 0.06+00 70E-01 L X
60571 Dieldrin 2 14E+04 1.25€-02 4 74E-06 1856-01 6.18E-04 1.51E-05 25 613.32 84225 17,000 4.6E-03 1.8E-04 S b3
67641 Acetone S 75601 1.24E-01 1 HE-05 1 00E+08 1.59€-03 3IB7E-05 25 32920 508.10 6,955 0.0E+00 3560 L X
67663 Chloroform 398E+01 1.04E-01 1 00E-05 7.92E+03 1.50€-01 3.66€-03 25 33432 536.40 6,968 23E-05 0.0E+00 L
67721 Hexachlorosbane 178E+03 2 50E-03 6 80€-08 500E+01 1.50€-01 389E-03 2% 458 00 69500 9510 40608 35603 S X
71432 Benzene 589E+01 B 80€E-02 9.80E-08 1.79€+03 2.27T€-01 5.54E-03 25 35324 562 16 7,342 78E-06 0.0E+00 L
71556 1,1,1-Trichioroethane 1 10E+02 7 B0E-02 8 BOE-08 133E+03 7.03E-01 1.72E-02 25 34724 545 00 7138 0.0E+00 226+00 L
72435 Methoxychlor QTTE+04 1.56E-02 4 46E-08 100E-01 8.46E-04 1 58€-05 25 65102 84849 16,000 00E+00 1BE-02 S X
72550 DDE 4 47€+08 1.44E-02 5.87E-08 1.20E-01 8 50E-04 2 08E-05 25 636 44 0680.38 15000 O7E-05 0.0E+00 S X
74839 Methyl bramide 1.05€+01 7.286-02 1.21E-05 1.52E+04 2.556-01 6 22€-03 25 276.71 487.00 5714  0.0E+00 50E-03 a
74873 Mettwyl chioride (chioromethane) 2 126400 1 26E-01 8.50E-08 5.33E+03 361E-01 B.80E-03 25 249 00 41625 5115 10508 9.0E-02 L
74908 Hydrogen cymnide 3.80E+00 1.83E-01 2.10E-05 1.00E+08 544E-03 133E-04 25 209 00 456 70 8,878 0.0E+00 30E03 L
74953 Mehylene bromide 126E+01 4 .306-02 B.44E-06 1.16E+04 3 52E-02 B 50E-04 25 370.00 583.00 78688 0.0E+00 35E-02 L X
75003 Chioroetane (ettw! chioride) 4 40E +00 2T1E-01 1.15E-05 5 68E+03 361E-01 €.80€-03 25 285.30 460 40 5879 B3E07 1.0E+01 L X
75014 Vinyt chioride (chioroethene) 186E+1 1 06E-01 1.23E-06 8.80E+03 1.10E+00 2.60E-02 25 259 25 43200 5250 BBE-08 1.06-01 a
75058 Acetonitrile 4 206e+00 1.28E-01 1.66E-05 1.00E+08 1.42E-03 J 45E-05 25 354 60 545.50 7110 0.0E+00 8 0E-02 L
75070 Acetsideltyde 1 06E+00 1 24£-01 14E05 1.00E+08 323603 787E-05 25 203 10 466.00 8,157 22€-08 9 0E-03 L
75002 Methylena chioride 1.17E+01 1.01£-01 117605 1.30€+04 8.96E-02 2.18£-03 25 313.00 51000 6708 47€-07 30E+00 L
75150 Carbon disulfide 4 57E+01 1.04E-01 1 00E-05 1.19E+03 1.24E+00 3 02E-02 25 316 00 552.00 6301 0.0E+00 7.06-01 L
75218 Ehylene oxide 1.33E+00 1.04-01 1.45E-05 3 04E+05 227E-Q2 5.54E-04 25 283 60 489 00 6,104 10E04 0.0E+0Q L
75252 Bromoform B.71E+01 1.406-02 1 03E-05 3 106+03 2.41E-02 5.88E-04 25 42235 606.00 9470 11E-08 7.0E-02 L X
75274 Bromodichioromethane 5 50E+01 2 98E-02 1.06E-05 6.74E+03 8 54E-02 1.60€-03 25 363.15 58585 7,800 1.8E-05 7 0E-02 L X b3
75206 2-Chioroprapane 9 14E+00 8 8BE-02 101E-05 373E+03 5.83E-01 1.45£-02 25 08.70 485.00 6208 0OE+00 1.08-01 L
75343 1,1-Dichioroehane 3 16E+01 7.42€-02 1 05€-05 5.06E+03 2 30E-01 561E-03 25 330.55 523.00 6895 0.0E+00 50€-01 L
75354 1,1-Dichioroetiwiene 5 8GE+01 9.00E-02 104E-05 225e+03 107TE+Q0 2.60€-02 25 30475 57805 6247 0.0E+00 20601 L
75458 Chiorodifucromethane 4.79E+01 1.01E-01 128E-05 2 00E+00 1.106+00 2.70€-02 25 232.40 360.30 4838 00E+00 5.0E+01 L
75604 Trichiorofluorometane 4 9TE+02 8.70E-02 9.70E-08 110E+03 39TE+00 8.68E-02 25 296870 471.00 5000 0.0E+00 7.0E-01 L
75718 Dichiorodiflucoromeathene 4 57E+02 8 85€-02 9.92E-08 2.80E+02 1.40E+01 3.426-01 25 24320 38485 0,421 00E+00 2.06-01 L
76131 1,1,2-Trichloro-1,2 2-trifluoroethar ~ 1.11E+04 7 BOE-02 8 20E-06 1.70E+02 187E+01 4.80€-01 25 320.70 487.30 6,483 O0OE+00 3.0E+01 L
76448 Heptachior 1 41E+08 1.12E-02 5.60E-08 1.80E-0% 805E+01 1.48E+00 25 6803.69 846.31 13000 1.3E03 18E-03 s X
7747 4 Hexachlorocydlopentadiens 2 00E+05 161E-02 72E-08 1 BOE+00 1.10E+00 2.69€-02 25 512.15 746.00 10031  0.0E+00 2.0E-04 L
78831 lsobuenol 2 59E+00 8 60E-02 9 J0E-08 8.50E+04 4 83E-04 1 18E-05 25 38104 547.78 10838 0.0E+00 11E+00 L X
78875 1.2-Dichioropropans 437E+01 7 82E-02 8.73€-08 2.80E+03 1.156-01 2.70E-03 25 368.52 §72.00 7580 189605 4.0E-03 L X
T8433 Mel {2-butanone) 2 30E+00 8 .08E-02 9 80E-08 223E+05 2.206-03 § 5BE-05 %5 35250 536.78 7.481 0.0€+00 1.0E+00 L
79005 1,1,2-Trichioroethane 501E+01 7 80£-02 8 80E-08 4.426+03 3.73E-02 0.11E-04 25 388.15 802.00 8322 18E-05 1.48-02 L X
79016 Trichioroothylene 1 66€+02 7 90E-02 0.10€-06 147E+03 421601 103E-02 25 360.38 54420 7.505 1.1E-04 40602 L X
79200 Methyl acelale 3 26E+00 1.04E-01 1.00E-05 2 00E+03 4 BAE-03 1.18E-04 25 32980 506.70 7,260 00E+00 3.5£+00 L X
78345 11,2 2.Tetrachioroathane 933E+01 7.10E-02 7.90E-08 2 98E+03 1.41E-02 3 M4E-04 25 419.60 66115 8008 58E-05 21E-0% L X
78460 2-Nivopropane 117E+01 8 23€-02 101E-05 1.70E+04 5.03E-03 1.23E-04 25 383.20 504.00 8,383 27603 2 0E-02 L
80626 Methyimehacrylak 8.98E+00 7.70€-02 8 60E-08 1.50E+04 1.386-02 3 36E-04 25 37350 567.00 8975 0.0E+00 7.0E-01 L
83329 Acenephthene 7.08E+03 4 21E-02 7 60E-08 3.5TE+00 6.34E-03 1.566-04 25 550 .54 803.15 12,155 0.0E+00 21E0 S X
86737 Fluorene 1.38E+04 3.63E-02 7 88€-08 1.08E+00 2.60E-03 6.34E-05 25 570.44 870.00 12666 0.0E+00 14E-04 S X
87683 Hexachioro-1,3-butaciene 5.37E+04 561€-02 6.16E-08 3206400 3.33E-01 B.13E-03 25 496.15 73800 10,208 22E-05 T.0E-04 L X
88722 o Ni¥ololuens 3.24E+02 587602 8.67E-08 6.50E+02 511E-04 125€-05 25 495.00 72000 12239 0.0£+00 35E-02 L X
81203 Naphthslene 2 00E+03 5 00E-02 7 S0E-08 310E+01 1.88E-02 4.82€-04 25 49114 748 40 10,373  0.0E+00 30E-03 s
91576 2-Melyinaphholene 2 81E+03 5.22E-02 7 7SE-08 2.46E+01 212E-02 517€-04 25 51428 76100 12,600 0.0E+00 70E-02 S X
92524 Biphenyl 4 38E+03 4 .04E-02 8.15E-08 7 45E+00 1.23E-02 2.09E-04 25 520.10 780.00 10,800 0.0E+00 18E-0t s X
95476 o-Xylene 3 B3EH2 B.70E-02 4.00E-06 1.78E+02 212601 5.18€-03 25 417 60 630.30 B,661 0 0E+00 7.0E+00 t X
95501 1.2- Dichiorobenzene 6.17E+02 6.00E-02 7.80E-06 1 56€+02 T1.7TE-02 1 90E-03 25 453 57 705.00 8,700 0.0E+00 2001 L
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Soil Residential Naphthalene
without 3 ft additional soil cover
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CALCULATE RISK-BASED SO CONCENTRATION (enter X in "YES" bax)

DATA ENTRY SHEET

ws [
Reset to OR
Defaults CALCULATE NCREMENTAL RISKS FROM ACTUAL SO CONCENTRATION (enter “X™ m “YES” bax and intisl soll conc. below)
ENTER ENTER
Instiel
Chermical soll
CAS No. conc.,
{numbers only, Ca
1o dashes) (pg/g) Chaerical
—
[ o203 T sa0e+05 | 1 Naphthalena |
ENTER ENTER EHTER ENTER ERTER ENTER ENTER ENTER ENTER
Depth Depth below Totsls must add up to value dof L, {cek G28) Sol
below grade grade to bottom Thidmess Thidkness sstum A User-defined
Aversge to battom Depth below of conterminaton, Thidness o soi of sal SCS srstum A
sod of endosed grade to top (enter value of O of sod stratum B, stratum C, sol type sol vapor
‘emperatre, space floor, o _ , Eveueis shratum A, (Enter valve o 0)  (Enter value or 0) | (used lo estimate R perrmesbiity,
To Le L Ly LY L] he soll vapor k
a] C SE— ) fom) fom) U —il L pomesb®y) e
[ 10 15 )| 60 T 180 0 | 0 [ [ S 1 [
ENTER ENTER ENTER ENTIR ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENFER
Stratum A Stetum A Stratum A Stretum A Ststum B Sratun B Sysum B Strstum 8 Sretum B Ststum C Stratum C Shatum C Statum C Stratun C
sol dry sall lotel soll water-filed sofl organic scs sod dry sod total soil water-filled sod organic SCS8 sod dry sofl latat soll water-filad sal organic
bulk density, porosity, porosily, carbon fraction, woil type bulk densty, porosity, porosity, carbon fraction, 3ol type bk demsity, porosiy, porosity, carbon raction,
P ot 8t [ Loakup 8dll ' o o' [ Lookup Sail at n° (S TS
(gron’) {unidese) (am’fem® {unideas) meamelens (glom) (unitiess) {omfom’) {uriticos) Peramelers (grom’) (unitiess) (crfranty {unitiess)
f ] 167 ] 0% I 0.8 | Y 2 | I 1 I 1 1 ]
ENTER ENTER ENTER ENTER ENTTR
Endaosed Aversge vapor
space Endosed Floor - well Indoor flow rate into bidg.
Roor spaca seam crack i OR
width, height, width, Leave blank to calculate
Wy He w Quy
fom) fom) fom) —_—
] o [ 3w T o1 ] —om ] —
ENTER ENTER ENTER
Target Target hazard
Exposuwre rigk for quotient for
e ™ ™
(dlm (urll_s-) (unitiess)
[ 70 [] [] 1 208 10608 | 1
Used to celcutste nek-besed
ol concentration.

2007
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Soiifee- suii S0 s0il effeciive ] soii soii waii initiai soii Bidg.
Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation
duration,  separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,
* Lr o 8’ 8.’ Su K ke ky Xonck Cr Qhutaarg
(sec) {cm) (em’/cm?) (cm¥em?) (cm®/om®) {cm¥cm?) (cm?) {cm?) {cm?) (cm) {1g/kg) (cm¥is)
[ 2.84E+08 | 45 [ 0130 ] ERROR | ERROR I 0.614 [992E:08 | 0246 ]| 244E08 | 4000 | 91.00E#00 | 3.56E+04 |
Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B o] overall
space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,
Ag n Zosex AH,1s Hrg H'rg s D", D" 0*c o™ Lq L,
{cm?) (unitless) (cm) (calimol) (atm-m*mol) (unitless) {glcm-s) (cm?ls) {cm?is) (cm¥/s) {cm?/s) (cm) (cm)
[ 1.06E+06 | 3.77E-04 | 15 | 12913 | 1.52E-04 1 654E-03 | 175E-04 | 520E04 | O0.00E+00 | 0.00E+00 | 6.20E-04 | 45 1 15
Exponent of Infinite
Average Crack equivalent source Infinite Exposure
Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for
coeflicient, conc., radius, into bidg., coefficient, crack, number, coefficient, conc., source source depletion, source
Kq Coourcs Forack Quu D™ Ageck exp(Pe’) o Couksing B term y term LN depletion
{cm’fg) (ng/m’) {cm) (cm?s) (cm?/s) (cm?) (unitless) (unitiess) (ug/m?) (unitless) (sec)’ (sec) (YES/NO)
[[400E+01 | 163E01 | 010 | 2456+01 | 5.20E-04 [ 400E+02 | #NUM! | NA | NA [ 1.50E+00 | 250E-11 | 262E+11 | NO
Finite
source Mass Finite Final .
indoor limit source finite Unit
attenuation bidg. bldg. source bidg. risk Reference
coefficient, cong., cong,, conc., factor, conc.,
<o> Coutan Chuang Coung URF RfC
(unitless)  (ua/m®)  {ugim®) (ug/m®) {ug/m’)"! {mg/m®)
[[229e04 T NA T 373c05 ] 37305 | NA | 3.0E-03 |
END

40of7
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VLOOKUP TABLES
T Sol Properties Lookup Table o Buk Density
SCS Soil Type Ki(cmh) ai(tam) N (unifess) M(uniless) nian‘om® e (omYom’)  Meen Grain Dismeter (cam) (@em) e, (am¥em®  SCS Soil Name
C 061 001406 125 02010 045 o0 G000 4 0215 Ciay
CL 0.34 001581 1416 0.2038 0442 0079 0016 148 0.168 Clay Loam
L 050 001112 1472 0.3207 0309 0.061 0020 150 0.148 Loam
LS 438 0.03475 1.748 04273 0.300 0049 0040 182 0078 Loamy Sand
S 2678 003524 3177 06852 0375 0053 [Ja2 ) 1.68 0054 Sand
SC 047 003342 1208 0.1722 0385 0117 0025 163 0.187 Sandy Clay
SCL 0.55 002100 1330 0.2481 0.384 0063 0029 183 0.146 Sandy Clay L.oam
St 182 0.00658 1879 0.4044 0.480 0.050 00048 1.35 0.167 Sit
SIC 040 0.01622 131 02430 0481 oM 00039 138 0.2186 Silty Clay
SICL 048 000839 1521 0.3425 0.482 0090 0.0058 137 0.198 Sity Clay Loam
SIL o768 0 00508 1.663 0.3987 0430 0.065 0.01 1.49 0.180 Sit Loam
SL 1.60 0 02687 1.449 0.3089 0387 0.039 0.030 12 0.103 Seandy Loam
Chemical Properiies Loakup Table
Organic Pure Hemry's Herry's Enthalpy of
carbon component law constant law constant Nomal vaporization at Unil Physical
partibon Driflusivity Drffusivily waler Hery's ot refarence relerence balling Crilical the nomal sk Reference state at
coefficient, n air, in water, solublity, law constant ., 3 paint, lempemire, boding point, factor, conc., s0il URF RIC
Ko D, Dy s W H Tr Ts Te aH,y URF RIC p .
CAS No. Chemical {an’lg) (an’s) (cm’ls) (mgl) {urifless) (akm-m’md) {c) x) (x) (catmol)  Gomy'  (mpm’)  s10) (x) (X)
56235 Carbon arachlonde 1 74E402 7 BOE-02 8 BOE-06 7.93E+02 124E+00 3.036-02 25 349 90 556 60 7127 15E-05 0.0E+00 L
57749 Chiordane 1.20€+05 1 1BE-02 4 37€-08 5 60E-02 1 89€-03 4 85E-05 25 62424 88573 14000 1.0E04 7.0E-04 S
58800 gamma-HCH (Lindane) 107E+03 142€-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 83936 15000 37E-04 11E-03 S X X
60297 Ethyl ether 5 TIE+00 782€E-02 8 61E-08 5 6BE+04 1.35€400 3 29E-02 25 307 50 466.74 833 00E+00 7.0E-01 L X
60571 Dieldrin 2.14E+04 1.256-02 4 T4E-06 1 95€-01 6 18E-04 1.51E-05 25 61332 B4225 17.000 4.6E-03 1.8E-04 S X
67641 Aceione 575e-01 1.24c-01 1.14E-05 1 00E+08 1.50€-03 387E-05 25 32020 508.10 8955 0.0E+00 3501 L X
67663 Chiaroform 3.98E+01 1.04E-01 1 00E-05 792E+03 1.50€-01 3 86E-03 25 33432 536.40 6008 23E05 0.0E+00 L
67721 Heocachioroahane 178E+03 2 50E-03 6 BOE-08 5 00E+01 1.50€-01 3 88E-03 25 458.00 69500 8,510 40608 35E-03 S X
71432 Benzene 5 89E+01 8 80€-02 0 80E-06 1.79E+03 2.27E-01 5 54E-03 25 353 24 562 16 7,342 78BE-06 0 0E+00 L
71556 1,1.1-Trichioroethane 1 10E+02 7 80E-02 8 80E-06 133e+03 7.03€-01 172E-02 25 4724 545 00 7,138 0.0E+00 2.2E+00 L
72435 Methoxychior B.77TE+04 1.56E-02 4 48E-08 1.00E-01 6.46E-04 1 58E-05 25 651.02 848 49 16,000 0.0E+00 18E-02 S X
72558 DDE 4 47€+00 144E-02 587E-08 1 20E-01 8.50E-04 2 09e-05 25 63644 860.38 15000 07E05 0 OE+00 ) X
74839 Methyl bromide 1 056+01 7.28E-02 1.21E05 1 52E+04 2 55E-01 6 22E-03 25 27671 4867 00 5714 00€+00 50E-03 [¢]
74873 Mettyi chioride (chloromethane) 2126400 1.26€-01 6.50E-08 533E+03 3681E-01 8 80E-03 25 249 00 41625 5115 1.0E-08 9.0e-02 L
74908 Hydrogen cysnide 3.80E+00 19301 2.10E-05 1 00E+08 5.44E-08 1.336-04 25 289 00 45670 8676 0.0e+00 3.0E-03 L
74953 Methylene bromide 1266+01 4 30E-02 B.44E-08 1.19E+04 352602 8 59E-04 25 370.00 583 00 7868 0O0E+00 3.5E-02 L X
75003 Chioroethane (et chioride) 4.40E+00 2.T1E-01 1.15E-05 5 6BE+03 3.61E-01 8 BOE-03 25 285 30 460 40 5879 8.3E-07 1.0E+01 L X
75014 Vinyl chioride (chioroethene) 1.86E+01 1.08E-01 1.23e-05 B 80E+03 1.10E+00 2.60E-02 25 25025 432.00 5250 BSE-08 1.0e-01 a
75058 Acelonitrile 4 20E+00 1.286-01 1 66E-05 1.00E+06 1.426-03 3 45E-05 25 354 60 545 50 7,110 0.0£+00 6 0E-02 L
75070 Acelsidetyde 1.06£+00 1.24E-01 141605 1 00E+06 3.23E-03 T.87€E-05 25 20310 466 00 6157 2.2E-06 9.0E03 L
75092 Metiyiene dhiloride 1.17E+01 101E-01 1.17E-08 1.30E+04 B 96E-02 2.18E-03 25 31300 510.00 6708 47E07 3.0E+00 L
75150 Carbon disulfide 4 57E+0 1 04E-01 1.00E-05 1.19E+03 124E+00 3 026-02 25 31900 §52.00 68,30t 00E+00 70E-01 L
75218 Ethylene axide 1 32E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 28360 469 00 6104 10E-04 0.0E+00 L
75252 Bramoform B8 71E+01 1.49€-02 1.03E-05 3 10E+03 2.41E-02 5.88E-04 25 42235 606 00 9479 11E06 7.06-02 L X
75274 Bromodichioromethane 5.50E+01 298E-02 1 08E-05 6.T4E+03 8.54E-02 1 60E-03 25 363 15 58585 1800 1.8E-05 70E-02 L X X
75208 2-Chiaropropane 9.14E+00 B888E-02 1.01E-05 373E+03 563E-01 1456.02 25 308.70 48500 6288 00E+00 10E-01 L
75343 1,1-Dichioroehane 316E+01 7.42E-02 1.056-05 5 06E+03 2 30E-01 5.81E-03 25 33055 523.00 6885 0.06400 50€E-01 L
75354 1,1-Dichiorosthylena 5.89E +01 9.00E-02 1.04E-05 2.25E+03 1 0TE+00 2 80E-02 25 30475 576.05 6,247 0.0E+00 20e-01 L
75458 Chiorodifuaromethane 4.79E+01 101E-01 1.286-05 2 00E+00 1.10E+00 2 70E-02 25 232.40 380 30 4836 00E+00 5.06+01 L
75804 Trichiorofworomethane 4.97E+02 B.70€E-02 9.70E-08 1.10E+03 387E+00 9.68E-02 25 296870 471.00 5908 00:+00 710e-01 L
75718 Dichiorodifiuoromethane 4.57E+02 685602 0.92E-08 2 80E+02 1.40E+01 J42E-1 25 24320 384 95 9,421 0.0E+00 2.0e-01 L
78131 1,1, 2-Trichloro-1,2 2-frifluornehar ~ 1.11E+04 7.80E-02 8 20E-06 1 70E+02 107E+01 4 80E-01 25 320.70 487 .30 6463 0.0£:00 3 0E+01 L
76448 Heptachior 141E+08 1.12602 5 60E-06 1.80E-01 6 05E+01 1.48E+00 25 60369 846.31 13000 1.3e03 18E-03 S X
77474 Hexachlorocydopantadiens 2.00E+05 1681E-02 7.21€-08 1.80E+00 1 10E+00 2.60E-02 25 512.15 748 00 10831 00E+00 2.0E-04 L
78831 Isobutanol 2 50E +00 8.60E-02 9 30E-08 8 50E+04 4 83E-04 1 18E-05 25 38104 547.78 10838 00E+00 11E+00 L b
78875 1,2-Dichioropropans 4376401 782E-02 8.73E-08 2 BOE+03 1.156-01 2.79€-03 25 360.52 57200 7500 19E05 4 0E-03 L X
78833 Mehyletylketone (2-butenane) 2.30E+00 B 08E-02 9 80E-08 2.23E+05 2.20€-03 5.58E£-05 25 352 50 536 78 7.481 0O0E+00 10E+00 L
78005 1,1,2-Trichiorosthane 501E+01 7 80€E-02 8 BOE-08 4.42E+03 373e-02 911E-04 25 386 15 602.00 8322 18605 14E02 L X
70018 Trichiorostylene 1.66E+02 7 90E-02 9.10€E-08 147E+03 421E-01 1.03€-02 25 360.36 54420 7505 1.1E-04 4.0E-02 L X
79209 Methyl aoatate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1 1BE-04 25 329 80 508.70 7,260 00E+00 3 5E+00 L X
79345 1,1,2,2-Tetrchioroethans 0 33E+01 7.10E-02 7.60E-08 2.98E+03 1.41E-02 3.44E-04 25 419.60 66115 8006 5BE-05 21E-01 L X
79469 2-Nivopropene 1A7E+01 08.23E-02 101E-05 1.70E+04 5.03E-03 123604 25 383 20 504 00 8383 27603 20€-02 L
80626 Mettwimehaaylate 6 98E+00 7.70E-02 8 60E-08 150E+04 1 38€-02 3.36E-04 25 373.50 5687 00 8975 O0O0E+00 7.0E-01 L
83329 Acenaphthane 7 08E+03 42102 7 60E-08 357E+00 6.34E-03 1 55E-04 25 550 54 803.15 12155 0OE+00 21E01 s X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-08 1.08E+00 2 60E-03 6.34E-05 25 570 44 870.00 12,668 0O0E+00 14E-01 S X
87683 Hexachloro-1.3- butediene 5.37E+04 561E-02 8.16E-08 3.20E+00 333E-01 B13E-03 25 48615 738.00 10208 2 2E-05 70E-04 L X
88722 o-Nirotouene 324E+02 587E-02 B ETE-08 6 50E+02 511E-04 1.25€-05 25 495 00 72000 12,23 00E+00 3 5E-02 L X
91203 Naphthalene 2 00E+03 5.00E-02 7.50E-08 310E+01 1.98E-02 4 82E-04 25 491 14 748.40 10373 00E+00 30E-03 S
91578 2-Metwinaphthalene 281E+03 5.22€-02 7.75E-06 2 46E+01 2 12E-02 5 17E-04 25 514 .26 76100 12,600 0O0E+00 70£-02 S X
92524 Biphenyl 438E+03 4.04E-02 8.15E-08 7 45E+00 1.23E-02 2.006-04 25 520.10 18500 10,800 0 O0E+00 18€-01 s X
05476 o-Xylene 363E+02 870E-02 1 00E-05 1 78E+02 2.12E-01 5.18E-03 25 41760 630 30 8,661 00E+00 7 0E+00 L X
95501 1,2-Dichiorobenzens 6 17E+02 6 90E-02 7.80E-06 1.56E+02 7.77E-02 1.90€-03 25 453 57 70500 8,700 O00E+00 20£-01 L
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